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WORCESTER POLYTECHNIC INSTITUTE 
MESSAGE 
The IQP: Toward Closer Interaction with Society 
By William R. Grogan '46 
Today, more than 6, 000 students and alumni have completed Interactive Qualifying Projects, intensive aca-
demic efforts involving creative applica-
tion of their intellectual skills within a 
larger social context. 
Yet for a century before the Institute 
created the IQP in the early 1970s, edu-
cators everywhere were busy trying to 
determine how cultural depth and soci-
etal awareness could be incorporated into 
the undergraduate science and engineer-
ing experience- an experience too often 
prone to course-mill inflexibility. 
No other college of engineering and 
science has created a pedagogical device 
as innovative as the IQP, or one so spe-
cifically designed to address the need for 
personalized breadth. 
Three goals capture the mission of the 
IQP: 
• To cultivate confidence in questioning 
social values and in communicating 
effectively with non-technical people . 
• To integrate the skills of evaluation 
and analysis learned through science and 
engineering in the solution of problems 
with social and humanistic issues. 
• To provide methods for assessing not 
only the impact of science and technol-
ogy on socie~y, but the impact of social 
attitudes on technological developments , 
including their study from an historical 
perspective. 
In reaching these goals , projects 
involving people as individuals often 
require study in the humanities, while 
those dealing with collective behavior 
require the perspective of the social sci-
ences. 
It's interesting to consider the IQP 
today in light of two recent national dia-
logues on undergraduate education. 
First, the Carnegie Foundation's Col-
lege;· The Undergraduate Experience in 
America identifies eight "points of ten-
sion" that seem " to sap the vitality of the 
undergraduate experience." 
One point is precisely the issue WPI 
has tried to address through the IQP 
Ernest Boyer, president of the Founda-
tion, argues in the report that "the col-
lege has an obligation to give students a 
sense of passage toward a more inte-
grated, more coherent view of life " than 
can be is provided by the " fragmentation 
of knowledge in academic disciplines." 
The report goes on to describe " an 
enriched major" that not only "gives the 
students a chance to explore their fields 
in depth, but responds to three larger 
questions: What is the history and tradi-
tion of their field? What are the social 
and economic implications to be under-
stood? What are the ethical and moral 
issues to be confronted and resolved? " 
Second, the forum "National Con-
gress on Engineering Education" 
(Accreditation Board for Engineering 
and Technology, Professional Societies 
and Colleges) , recently addressed the 
issue of educational breadth in engineer-
ing curricula. A hotly debated question 
was the proposed establishment of a 
standard five-year B.S. program for 
engineering to provide for a well-
rounded undergraduate experience. This 
proposal was rejected by the Congress . 
During the debate, Dr. Edmund T. 
Cranch, past president of WPI and presi-
dent of the American Society for Engi-
neering Education , said the fifth year is 
needed to broaden subject areas. Mean-
while, Dr. Nam P Suh, director of engi-
neering of the National Science Founda-
tion and a recipient of an honorary doctor 
of engineering degree from WPI in 1986, 
recommended reducing the number of 
required engineering courses to " let stu-
dents explore." 
Despite such diverse opinions, the 
consensus of the Congress was that more 
of just about everything, from statistics 
and computer studies to foreign lan-
guages and robotics , should be added to 
the curriculum-without lengthening stu-
dents' educational careers . While con-
siderable concern was voiced about con-
tent , less attention focused on the 
process of education required to digest it 
all. 
WPI remains very much committed to 
its process of integrating and reinforcing 
the knowledge learned in the classroom 
through its qualifying project system. 
We will continue to develop this system 
as a highly effective approach to the edu-
cation of students for a lifetime of pro-
fessional leadership. 
The IQP, the Humanities Sufficiency, 
the Major Qualifying Project (MQP), 
and Distribution Requirements produce 
at WPI a stimulating and balanced edu-
cational system. The IQP and our associ-
ated Project Centers belong at WPI not 
just because they are unique, but because 
they accomplish their important objec-
tives with a degree of effectiveness and 
coherence that has for years eluded other 
institutions of higher learning. 
You'll find beginning on page 38 a 
story about the IQP today-the topics 
several students are addressing, the 
projects' impacts on their academic 
careers , and how their work is affecting 
the problems and issues they are attack-
ing. We invite your interest and your 
comments . 
William R. Grogan , dean of undergradu-
ate studies at WP/, played an active role 
in creating the Plan in the early 1970s. 
l 
I 
I 
Staff of The WPI JOURNAL: Edi-
tor, Kenneth L. McDonnell • 
Alumni Information Editor, Ruth S. 
Trask 
Alumni Publications Committee: 
William J. Firla, Jr. '60, chairman 
•Paul J. Cleary '71 •Carl A. Key-
ser '39 • Robert C. Labonte '54 • 
Samuel Mencow '37 • Maureen 
Sexton '83. 
The WPI Journal (ISSN 0148-
6128) is published quarterly for 
the WPI Alumn i Associat ion by 
Worcester Polytechnic Institute in 
cooperation with the Alumni Mag-
azine Consortium, with editorial 
offices at the Johns Hopkins Uni-
versity, Baltimore , MD 21218 . 
Pages I- XVI are publ ished for the 
Alumni Magazine Consortium 
[Franklin and Marshall College, 
Hartwick College, Johns Hopkins 
University, Villanova Un iversity, 
Western Maryland College, West-
ern Reserve College (Case West-
ern Reserve University), Worces-
ter Polytechnic Institute] and 
appear in the respective alumni 
magazines of those institutions. 
Second class postage paid at 
Worcester, MA, and additional 
mailing offices. Pages 1- 14, 31 -
44 © 1987, Worcester Polytechnic 
Institute . Pages I-XVI © 1987, 
Johns Hopkins University. 
Staff of the Alumni Magazine 
Consortium: Editor, Donna Shoe-
maker • Wrap Designer and Pro-
duction Coordinator, Amy Doudi-
ken Wells • Assistant Editor, Julia 
Ridgely • Core Designers, Allen 
Carroll and Amy Doudiken Wells. 
Advisory Board of the Alumni 
Magazine Consortium: Franklin 
and Marshall College , Linda 
Whipple and Patti Lawson • 
Hartwick College, Merrilee Gomil-
lion • Johns Hopkins University, 
B.J. Norris and Elise Hancock • 
Villanova University, Eugene J. 
Ruane and D.M. Howe • Western 
Maryland College, Joyce Muller 
and Sherri Kimmel Diegel • West-
ern Reserve College, David C. 
Twining • Worcester Polytechnic 
Institute, Donald F. Berth and 
Kenneth L. McDonnell. 
Acknowledgments: Typesetting, 
BG Composition, Inc.; Printing, 
American Press, Inc. 
Diverse views on subjects of pub-
lic interest are presented in the 
magazine. These views do not 
necessarily reflect the opinions of 
the editors or official policies of 
WPI. Address correspondence to 
the Editor, The WPI Journal, Wor-
cester Polytechnic Institute, Wor-
cester, MA 01609. Telephone 
(617) 793-5609 . Postmaster: If 
undeliverable please send form 
3579 to the address above. Do not 
return publication. 
WP/JOURNAL 
Volume XC No. 4 
Spnng 1987 
2 Firefighters Leslie Brunetta 
Teaching and research on the latest technologies to reduce 
fi re risk make the Center for Firesafety Studies unique in 
North America. 
8 Pretty as a Picture John Grimm '89 and 
Paul Halloran '89 
Boynton Hill retains the natural beauty captured by its 
early planners, proponents of the Picturesque movement 
in American architecture . 
I Lost and Found in Thought Joe Levine 
All about a dear diary- plus some tips for summer reading. 
V The Coming of Chaos Robert Kanigel 
A new field helps to predict the unpredictable. 
XII Toward a More Perfect Union Julia Ridgely 
When the Constitution comes to the campus. 
31 The Entrepreneurial Spirit: 
A Peddler's Tale Michael Shanley 
Worcester's 0. Vincent Gustafson '29 just couldn' t wait 
to finish college to begin making his mark. 
35 The IQP: A Broader View 
from the Hill Paul Susca 
The Interactive Qualifying Project continues to be the 
Plan's most distinctive- and creative- academic challenge. 
42 Spring Fever 
A gallery of cartoons by Charles E . Strauss , the 
president's whimsical dad. 
Cover: Junior physics major Nancy Teasdale, perched on a solar 
panel atop Stoddard Residence Center, grasps a solar photovoltaic 
cell , the centerpiece of her Interactive Qualifying Project. Story on 
page 35. Photo by Robert S. Arnold. 
Page 35 
SPRING 1987 
2 WPI JOURNAL 
"B esides the deaths," says Jonathan 
Barnett, associate at WPI's Center for 
Firesafety Studies (CFS), "the sad 
part about the Dupont Plaza hotel fire 
in San Juan is that many people seem to think the 
problem is solved because the arsonist was caught. 
I haven't heard anyone say, 'Wait a minute , this 
building failed us.' " 
What Barnett is talking about is not as simple as 
negligence or liability: It appears that the fire was 
started not with a bomb or with lashings of gaso-
line, but with a small can of Sterno and a pile of 
furniture already stored in the hotel. But the deaths 
of 96 people attest to the fact that something went 
horribly wrong in San Juan, something that could 
go wrong in almost any building. 
In the last decade, there's been a dramatic 
increase in knowledge about how fires start, how 
they travel, how they radiate heat and spread toxic 
fumes , and how they react to water or other extin-
guishants. But much of this information has 
remained scattered in scientific journals and the-
ses, rarely reaching the drawing boards of the peo-
ple designing buildings. 
Using as a base this newfound knowledge, 
together with traditional engineering theory, teach-
ers and students of WPI's Center for Firesafety 
Studies are utilizing new methods and techniques 
to investigate fire 's secret ways and to design envi-
ronments and systems to control them. Then , like 
all good engineers , they take this knowledge out 
into the real world. 
T he Center for Firesafety Studies opened its doors in 1979 as the nation 's only master's degree program in fire protec-tion engineering. Its beginnings were 
modest: a few part-time students , a part-time 
director, several part-time professors , and no suit-
able textbooks. 
In the last eight years, though, the Center has 
changed considerably. "I never dreamed we'd 
have come as far as we have in such a short time," 
says David Lucht, Center director. The Center 
boasts more than 60 graduate students, four full-
time teachers as well as several adjunct professors 
and professors shared with other departments, a 
textbook custom-written for the course, a new lab, 
a library of fire-safety journals, a thriving intern-
ship program, and a branch of the national fire-
safety honor society. 
And the potential for growth continues. "There 
are a lot of interesting, well-paying jobs out 
there," says Lucht, "in manufacturing industries, 
insurance companies, government, consulting, 
you name it. I received three letters just today 
looking for graduates." 
To understand the momentum behind the Cen-
ter's rapid growth, it helps to understand a few 
simple facts and a little history. First, the U.S. has 
the worst firesafety record in the industrialized 
world, a record that reflects the destruction of 
thousands of lives and straps a burden of $36 to 
$45 billion to the back of the economy each year. 
And, with the advent of high-tech businesses, 
even small rooms can contain millions of dollars 
worth of equipment that a fire can quickly ruin. 
Until the tum of the century, the only tools 
building designers had to help prevent these disas-
ters were common sense and traditional rules of 
thumb. After the great Chicago, Boston, and Balti-
more fires of the 1870s, many insurance compa-
nies were left bankrupt, and the industry realized it 
would have to take measures to head off further 
calamities. Building methods soon began to 
change: heavy brick walls were used to slow fire 
in its path, easily ignited wooden roofing shingles 
were abandoned in favor of tile and other fire-
resistant materials, and the minimum lawful dis-
tance between buildings was increased. 
By 1905, the National Board of Fire Underwrit-
ers had published the first national model building 
code law, based on the empirical knowledge of the 
day. Because the knowledge and mathematical 
tools needed to systematically model fire simply 
didn't exist at that time, these codes-
prescnptlons, really, such as don't construct a 
wooden building more than three stories high or so 
many square feet in size-have served industry for 
more than 80 years. 
Professor of Civil Engineering Robert W. 
Fitzgerald '53, a member of the CFS faculty, has 
always been interested in the construction of build-
ings and so, by necessity, has become intimately 
familiar with the building codes. And because so 
much of the code had to do with fire, fire, too, has 
become an abiding interest. 
In 1968, he recalls, Congress passed the Fire 
Research and Safety Act, mandating a program of 
fire-prevention education for schools and commu-
nities and funds for basic research into the causes 
and behavior of fires. Then, in 1973, the National 
Bureau of Standards established a Center for Fire 
Research, putting some of the country's best 
minds to work on the problem. Soon, the United 
States Fire Administration was launched as Presi-
dent Gerald Ford appointed Dave Lucht its first 
deputy administrator. 
At the same time, powerful computers were 
demonstrating their ability to model complex engi-
neering problems. Engineers began to encode the 
knowledge they had about thermodynamics, heat 
transfer, and fluid dynamics, and, as the com-
puters crunched through huge numbers of calcula-
tions, simulated fires roared to life on video dis-
play terminals. 
By 1978, WPI had decided that it could make a 
major contribution to the field . "We were deeply 
involved in the WPI Plan then," says Fitzgerald. 
"The barriers between engineering and science 
were falling, so a great deal of cross-fertilization 
was going on. WPI decided there would be great 
value in supporting a program in firesafety 
studies-as long as the program was first-rate." 
At the time, there were two undergraduate fire 
protection engineering programs in the country, 
one at the Illinois Institute of Technology (where 
Lucht earned his B. S. degree) and the other at the 
University of Maryland (where Craig Beyler, 
Fire blazes on 
computer screens 
and lifesaving 
begins in the lab 
at WPI's Center 
for Firesaf ety 
Studies. 
Opposite page: FPE 
graduate students Scott 
P. Deal (left) and David 
Birk study the charac-
teristics of a propane 
flame under a hood in 
the CFS laboratory. 
By Leslie Brunetta 
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Center with a degree 
in mechanical engi-
neering and two in 
French. 
Senior Richard R 
Buckley tests a proto-
type of an experi-
ment to determine 
how materials ignite 
in space. 
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assistant professor of fire protection engineering 
and mechanical engineering, earned his) . WPI's 
administration and faculty believed that, in order 
to complement those programs in a way that would 
be in the best interests of science and the nation , 
its program should be for an advanced degree and 
involve original research . 
" We try to maintain a balance between research 
and practice," says Lucht , "because we perceive 
that one of our missions in life is to have one foot 
in the theoretical world and one in the practical . 
We can be the bridge that gets this information into 
the engineers' offices and into their heads ." 
One of the Center's most effective bridging 
actions to date has been the publication of Fire 
Dynamics, a first-of-its-kind textbook, by Dougal 
Drysdale . Drysdale was brought to the Center dur-
ing 1981-82 from the University of Edinburgh, 
Scotland, by a CIGNA Corporation grant funding 
a visiting professorship . 
While at WPI , Drysdale was able to devote his 
time solely to teaching and amassing the material 
now contained in the text. The first edition of 
2,000 copies, published by John Wiley & Sons, 
quickly sold out, an unusual feat for a textbook of 
this kind. 
"It's become the standard, state-of-the-art treat-
ment of how fires bum," says Lucht. The book 
was one of the Center's first milestones. Early on, 
Lucht had spoken to Herrick A. Drake, then presi-
dent of Aetna Insurance Company, about funding 
the program. " I told him there was enough fire-
research literature out there to fill his office, and 
promised we would boil it all down and make it 
more useful ," Lucht says. Drake was named chair-
man of the Center's Board of Advisors , a group of 
more than 20 distinguished professionals and aca-
demicians. 
In 1984, Drake died suddenly, while still in 
office , and the Center has since instituted the Her-
rick A. Drake Commemorative Award to honor 
people making valuable contributions to the field. 
"I feel so good," Lucht says, "that we were able 
to deliver on our promise to him before he died." 
Fire Dynamics, the book, is the centerpiece for 
Fire Dynamics, the course, itself the centerpiece 
of the program. "Our whole curriculum," says 
Beyler, "focuses on understanding the chemical 
and physical aspects of fire. We offer students 
things they wouldn't otherwise experience." The 
course relates the principles of thermodynamics 
and heat transfer to the basic theories of the igni-
tion, growth, and spread of fire while stressing 
how this theory can be used in real-life problems. 
Once students have this fundamental knowl-
edge, they can move on with a keener eye to the 
program's more practice-oriented courses. These 
include Risk Evaluation (learning to evaluate the 
risks encountered in manufacturing, chemical and 
energy production, and storage and transportation 
of flammable materials), Fire Detection and Spe-
cial Suppression Systems (analyzing and designing 
detection and non-water-based suppression sys-
tems), Fire Protection Design (designing more 
firesafe buildings), and Failure Analysis (investi-
gating and reconstructing fires). 
In 1986, the Center added a course on risk man-
agement, taught by professors in the management 
and mechanical engineering department. "Ulti-
mately, a manager has to decide whether or not to 
pay for and implement a fire protection engineer's 
ideas," says Lucht. "The course has addressed 
risk assessment and techniques for making man-
agement decisions under conditions of uncertainty. 
It adds an important dimension to our program." 
T he classroom component of the course clearly has one foot in the world of the-ory and the other in practice. But so do most of the Center's students, who are 
either enrolled in internship programs or complet-
ing their degree work part time while working in 
the field. This means the theory and skills they 
learn at the Center are taken fresh into industry, 
insurance companies, or consulting jobs, enabling 
the Center to have an immediate impact on the 
myriad aspects of firesafety. And the knowledge 
flows both ways, according to Lucht: "We have a 
lot of experienced people coming in who bring as 
much to the Center as they gain here." 
One such student is Don Crowley, corporate 
loss prevention manager at Digital Equipment 
Corporation. Crowley signed up for the program 
soon after it opened in 1980, hoping it could give 
him a greater depth of knowledge to draw on, and 
graduated in 1985. "I'm really sold on the Cen-
ter," says Crowley. "It's a thinking program rather 
than just a stockpile of facts, so it's affected my 
whole approach." Crowley says he now regularly 
uses risk analysis to assess more accurately safety 
procedures and decisions, and finds that mathe-
matical modeling of fire problems helps not only 
his own understanding of a problem but also that 
of other managers: "Modeling makes it a piece of 
cake to explain things. Now, nontechnical people 
can see what I'm talking about before a problem 
happens." 
The Center also offers unusual opportunities for 
students and business, government, and industrial 
sponsors through the Graduate Internship Pro-
gram. The Center's program differs from conven-
tional student cooperative education programs in 
that its students already have their baccalaureate 
experience under their belts-they're not only 
ready for more advanced placements, but they can 
also offer more knowledge and maturity to their 
sponsors. 
The program has placed students with Rolf Jen-
sen & Associates (one of the nation's major fire 
protection consulting firms), in the firesafety 
office of the Vermont Yankee nuclear power plant, 
as field engineers for Factory Mutual, and in the 
fire prevention bureau of the Boston Fire Depart-
ment, among others. 
April Berkol, for example, came to the Center's 
M. S. student Len-
nart Monson (right), 
a consulting fire pro-
tection engineer for 
MBS Fire Technol-
ogy Inc., and CFS 
graduate Donald 
Crowley '85, corpo-
rate loss prevention 
manager at Digital 
Equipment Corp., 
find the information 
in Center courses on 
topics like risk man-
agement essential to 
their professional 
endeavors. 
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At day's end, CFS 
Director David A. 
Lucht (right) dis-
cusses curriculum 
matters with Associ-
ate Professor Robert 
W. Fitzgerald '53 
(left) and Assistant 
Professor Craig L. 
Beyler. 
6 WPI JOURNAL 
combined B.S./M.S. program having already 
earned a bachelor's degree in mechanical engi-
neering and B.S. and M.S. degrees in French. As 
an intern working with the director of industrial 
health and safety at IBM 's Charlotte, N. C., plant, 
Berkol was able to wet her feet in the world out-
side the Center's classrooms. "I got great hands-
on experience," she says, "and got a close look at 
a major industrial company's concerns about fire. 
There were so many different problems I had 
never thought of. 
For one, she suggested installation of in-rack 
sprinklers at an IBM warehouse and strict control 
over the heights of and distances between stacks of 
materials in the warehouse. The company seemed 
pleased to have the problem examined from an 
engineering point of view." 
At one time, the University of Edinburgh also 
had a master's program in fire protection engineer-
ing. But today, WPI's is the only program of its 
kind in the world. Young as it is, it nas an interna-
tional reputation, drawing students from Australia, 
Brazil, Chile, China, and Malaysia . 
Many of these students are sponsored by their 
governments or employers . For instance, Joao 
Silva, an engineering professor specializing in 
safety engineering in his native Brazil, has been 
sponsored by his government to study . ways of 
updating Brazil's inadequate prevention tech-
niques. "Brazil is a growing country," says Silva, 
"so we have to adapt state-of-the-art fire preven-
tion models to fit our own needs. WPI is the only 
place I can learn this." 
Another country that has recognized WPI's 
strengths is India. Its Loss Prevention Associa-
tion, which helps set standards for firesafety , has 
already sent four senior engineers to WPI. 
" They're going back to leadership positions ," says 
Lucht. "It's satisfying, because they're leaving 
here and spreading the knowledge worldwide ." 
During 1986, with a $50,000 grant from Aetna Life and Casualty Company, the Center built its first-generation Fire Sciences Laboratory, signaling a new 
era for the Center. Now that the benches , exhaust 
hoods, and other testing equipment are in place, 
students can work on problems involving small 
fires and fire protection devices . 
For instance, on one of the lab 's benches sits a 
sphere about the size of a basketball and looking 
like a Jules Verne vintage diving bell-an explo-
sion capsule. A student can inject gases into the 
capsule, shock them into explosion with a spark, 
and then measure how much extinguishant it takes 
to put the fire out. One student is using the capsule 
to explore the relationship between the amount of 
energy in the spark starting the explosion and the 
amount of extinguishant needed; the experiment 
may eventually lead to more efficient suppression 
systems in, say, chemical plants. 
Each student has to complete a thesis or project 
to qualify for a degree, and what often starts out as 
a way to approach a problem in the student's full-
time job develops into an original contribution to 
the science of firesafety. Student research projects 
going on in and outside the lab range from ways to 
design better buildings, to ways to better model 
fires on computers, to how to put out fires more 
efficiently. 
The lab is also used for the Major and Interac-
tive Qualifying Projects (MQPs and IQPs) of 
undergraduate students who are majoring in other 
departments but are interested in firesafety. Some 
undergraduates, for instance, are working on a 
project that will, with several other student-
designed experiments, fly on a space shuttle mis-
sion. This program is sponsored cooperatively 
through MITRE Corporation, NASA, and WPI. 
Last year, WPI received a $120,000 grant from 
NASA to explore the feasibility of establishing a 
center for firesafe design in the commercial devel-
opment of space. If the proposal proves success-
ful , WPI could become the world's premier aca-
demic center for firesafety in space. 
"Nobody knows exactly what fire will do in 
microgravity," says Associate Professor Richard 
L. P. Custer, CFS associate director and head of 
WPI's NASA effort. Flame rises on earth because 
the gases it creates are lighter than the surrounding 
gases . And gravity also has a lot to do with how 
fluids in fire suppression systems are dispersed. 
Take most of the gravity out of the equation, and 
you're playing with a new set of rules. The prob-
lem is that the rule book hasn't been written yet. 
"There's going to be significant manufacturing 
going on in space during the 1990s," says Custer, 
"and conditions will exist to permit explosions. 
We want to find out how to fight them before they 
happen." 
Closer to earth, Bob Fitzgerald and Jonathan 
Barnett are working on problems involving old 
and new steel frame construction. Sponsored by 
the American Iron & Steel Institute and the 
National Science Foundation , the two faculty 
members and students are trying to develop a 
design method for predicting structural steel fire 
performance, taking into account such things as 
different kinds of fires, how much load is on the 
steel, and how much protective insulation has been 
provided on the structure. 
"It's clear that we ' re spending too much money 
on steel-frame buildings for the amount of protec-
tion we have," says Barnett. "For instance , the 
codes may call for two inches of insulation 
because that's how much the beam needed in the 
test furnace. But there's no real connection 
between the tests and real life. We can design now 
on the basis of much better knowledge." 
Barnett is also working on a three-year project 
sponsored by General Dynamics' Electric Boat 
Division. He 's trying to develop a computer model 
for compartment fires in submarines-an espe-
cially dangerous kind of fire because there's no 
escape. "There's the same threat of fire as in any 
other building," Barnett says, "but if you can 
imagine being in a three-story tube , two weeks 
away from being able to surface, you have a good 
idea of the problem." 
A different nautical problem is the subject of 
Craig Bey ler's U.S. Coast Guard-sponsored 
study-estimating the time for ship compartments 
to become fully involved in a fire. Beyler, the 
Center's number-one theoretician, according to the 
other professors, applies to the Coast Guard study 
and his other research (predicting different materi-
als' ignition points and nuclear power plant-related 
hydrogen combustion experiments) the computer 
modeling techniques that have been a major factor 
in firesafety engineering's evolution from an art to 
a science. 
Computers , though , are just tools for executing 
people's ideas. What distinguishes Bey ler's work, 
and the work of the other professors , is not so 
much the new techniques they use as the new 
approaches they take to the devastating problem of 
fire. 
"It's exciting to be in an engineering field where 
major transitions are being made," says Dave 
Lucht, "to be getting away from the trial and error 
phase by being actually able to calculate what a 
fire will do. Maybe a computer analysis of the 
Dupont Plaza would have told people , 'Hey, this 
kind of tragedy could happen. And here 's how you 
can prevent it.' " 
Leslie Brunetta is a case writer at Harvard s Ken-
nedy School of Government and a free-lance 
writer and editor. 
CFS Associate Jona-
than R. Barnett '74 
(right) and Associate 
Professor Richard 
L.P. Custer, CFS 
associate director, 
have helped build the 
Center's foundation 
for a growing enroll-
ment. 
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By John R. Grimm '89 and 
Paul F. Halloran '89 
The Picturesque movement in American architecture · 
found stunning application in the WPI campus, 
and is preserved today in Boynton Hall, 
Washburn Shops, and Institute Park. 
The creation of WPI in 1865, when it was known as the Worcester County Free Institute of 
Industrial Science, was the 
culmination of the efforts and 
desires of two prominent 
business leaders in Central 
Massachusetts, John Boynton 
and Ichabod Washburn. 
These men recognized the 
need for an education broader 
than a traditional apprentice-
ship and more practical than 
the conventional "liberal edu-
cation" of the day. Boynton 
pointed out the need for a 
well-rounded education, while 
Washburn stressed the im-
portance of applied training . 
These two men, previously 
unknown to each other, were 
brought together with the 
help of Stephen Salisbury, Jr. 
(1789-1884), a member of 
one of Worcester's leading 
families. Neither Boynton 
nor Washburn would live to 
see WPI welcome its first 
freshman class in 1868. It 
was Salisbury, first chairman 
of the WPI Board of Trust-
ees, who would oversee final 
construction of Boynton Hall 
and Washburn Shops. It was 
Salisbury, too, who would 
The original campus, 
ca. 1870, viewed from 
downtown Worcester, con-
sisted of just two buildings. 
accept responsibility for plan-
ning the appearance of the 
campus. (See accompanying 
story.) 
Salisbury, in fact , could be 
labeled an agent of the Pictur-
esque, a style popular 
throughout the late 18th cen-
tury in Europe and champi-
oned by American architects 
in the second quarter of the 
19th century. Influenced by 
the Romantic movement in 
art and literature, the archi-
tects of the Picturesque 
movement rebelled against 
the symmetry and simplicity 
of Classicism. They used 
asymmetrical building plans, 
intricate detail, and rough-
hewn stone to create effects 
that would evoke emotion 
and curiosity in the viewer. 
Andrew Jackson Downing, 
whose pattern books spread 
the popularity of the Gothic 
and Italianate revival styles in 
America, was one of the 
country's leading advocates 
of the Picturesque. Downing 
seems to be the first to have 
recognized the importance of 
integrating a picturesque 
landscape and a place of 
learning. The effect he cre-
ated seems to suggest that the 
landscape itself is the aes-
thetic link between Boynton 's 
call for education and 
Washburn's emphasis on 
practical laboratory experi-
ence. 
We find testimony to the 
importance of the natural 
scene in college campuses in 
a remark by Professor Ches-
ter S. Lyman, of Yale Uni-
versity, at the opening cere-
monies of WPI in 1868. 
"[New England's] hills and 
rocks," he said, "[its] schools 
and colleges, have nurtured a 
hardy, intelligent, inventive 
race of men, of indomitable 
energy, who are specially 
qualified, by nature and train-
ing, to pursue successfully 
the more difficult industrial 
arts." The recognition of the 
part America's landscape 
played in the shaping of its 
inhabitants makes a strong 
case for the pertinence of the 
picturesque scene in a place 
designed to educate young 
people fully. 
Boynton and Washburn's 
inspiration and promise of 
financial assistance made 
possible the creation of a 
committee to preside over 
and build the school. The first 
task of the building commit-
tee was the selection of an 
appropriate site for the cam-
pus from three adequately 
sized plots, the first located at 
the center of the city, the sec-
ond toward Worcester's 
southern boundary, and the 
third a five-acre piece of land 
owned by Stephen Salisbury 
at the northwest end of town. 
Salisbury's offer of the prop-
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erty was an ideal choice 
because of its wooded hillside 
setting and close proximity to 
the center of Worcester. 
View from 
the towers 
The committee 's next task 
was to form a plan for the 
layout and landscaping of the 
campus. They sought the 
The Salisburys: 
advice of Calvert Vaux, a 
landscape gardener famous 
for his partnership with Fred-
erick Law Olmsted in laying 
out New York City's Central 
Park. Vaux's suggestions 
would include the location of 
the buildings and the general 
arrangement of the grounds 
of the Institute. The plans he 
submitted formed the princi-
pal layout of the southeastern 
portion of the campus (see 
figure 1), an arrangement that 
is little changed today. 
Vaux's foremost objective 
was the positioning of the two 
main buildings. By visiting 
A Peerless Legacy of Public Spirit 
by Susan M. Meyer 
Three Stephen Salisburys are associated with Worcester's history, two of whom held the position of president (today 
known as chairman of the board) of WPI. Stephen Salisbury 
(1746-1829) came to Worcester in 1767 to open a branch of his 
family's Boston store, selling goods imported from England 
and the West Indies to the farmers of Worcester County. 
A successful businessman and gentleman farmer, he pur-
chased approximately 200 acres of land extending north and 
west of Lincoln Square. Sections of this farm would later be 
donated-first by his son and then by his grandson-for the 
development of the Worcester County Free Institute of Indus-
trial Science and the neighboring Institute Park. 
Stephen Salisbury II (1798-1884) was the only surviving 
child of Stephen and Elizabeth Tuckerman Salisbury (1768-
1851). The elder Stephen had a strict upbringing that empha-
sized the importance of duty to his family and his community. 
Prepared at Leicester Academy, his son entered Harvard Col-
lege in 1813. The curriculum was based on a thorough knowl-
edge of the classics. Some 300 letters survive between the 
"affectionate" parents and their "dutiful" son at Harvard: 
My dear son, as your future prospects depend upon your 
prosecuting your present studies with fidelity-lose not 
the present time neglect not a lesson-Endeavor not to be 
behind any of your Class in a thorough knowledge of 
every lesson required of you, and by your Close Applica-
tion and good Conduct, may you merit the Esteem and 
Approbation of all your instructors . 
Stephen II remained a scholar of the classics for the rest of 
his life, always striving to be one of " those who improved 
society by their intellectual labors." In 1829, at the age of 31, 
he inherited his father's estate, the largest in Worcester County. 
At the time of his birth in 1798, Worcester was an agrarian and 
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the property and examining 
the topographical plans pre-
pared by Phinehas Ball, Vaux 
concluded that the only feasi-
ble location for the buildings 
was upon the summit of the 
hill at the northeast comer of 
the lot. 
Vaux designed the en-
trance , main approach, and 
walkways of the campus to 
give favorable views of Boy-
nton Hall and Washburn 
The towers of Boynton Hall 
and Washburn Shops (far 
right) offer impressive views. 
commercial town of 2,400. When he died in 1884 it had 
become a thriving industrial city of 60,000. Although he 
remained a gentleman farmer throughout his lifetime , Stephen 
II maintained a strong presence in the industrial , financial, and 
political growth of Worcester. The Court Mill building , con-
structed at Lincoln Square by Stephen II in 1832, was an 
important early contribution to the city's industrial develop-
ment. By renting rooms with water power, he provided the 
opportunity for many small businesses to get started with little 
capital. 
Stephen II served as the president of the Worcester Bank for 
nearly 40 years and held the same position at the Worcester 
County Institution for Savings for 25. He served in the town 
and later in the city government, and spent two years each in 
the Massachusetts House of Representatives and the Senate. 
The lengthy list of institutions he supported, many of which 
depended upon his generosity for their survival, includes the 
American Antiquarian Society, Worcester Free Public Library, 
Massachusetts Historical Society, Peabody Museum, Harvard 
University, Worcester City Hospital, the Mechanics Associa-
tion, and the American Bible Society. 
Most of all, the Worcester County Free Institute of 
Industrial Science has been indebted to him, not indeed 
for its establishment, but for its high scientific and liter-
ary reputation. With the funds that he bestowed upon it, 
very largely exceeding the aggregate of all other gifts, he 
might have established a seminary that should transmit 
his own name to posterity ... On the other hand, he 
adopted the founder's plan ... careful always to place in 
the foreground the honored memory of Boynton and 
Washburn and claiming for himself only the privelege of 
serving in the way indicated by their deeds of gift. 
Stephen II donated a five-acre section of the Salisbury farm 
for the new technical institute in 1868, adding additional plots 
over time. He served as the first president-determining the 
curriculum and hiring the instructors-a position he held until 
his death. 
His classical education influenced his insistence upon a bal-
ance between the practical and theoretical education offered at 
the new school. To help ensure that the elements of a traditional 
education remained part of the school's curriculum, he 
bequeathed to the Institute " ten thousand dollars to be safely 
and productively invested as a part of the fund for instruction in 
languages in said Institution." 
Stephen II had married three times and buried each of his 
wives. His only child, Stephen Salisbury III (1835-1905), was 
born of his union with Rebecca Scott Dean of Charleston , N.H. 
Rebecca died of consumption when her son was eight years 
old. He was educated in Worcester schools and attended Har-
vard College. He later studied at universities in Berlin and Paris 
Three generations of 
Stephen Salisburys provided 
funds and spiritual guidance 
to a developing Worcester for 
more than a century. 
Shops. The key to achieving 
these views was the arrange-
ment and positioning of the 
two buildings. He felt that, 
when placing two or more 
buildings near each other, 
right angles were desirable to 
establish a dominance of one 
structure. Stephen C. Earle's 
Boynton Hall, being the main 
building, was faced south 
onto the plateau on which the 
main approach was to arrive . 
(For a more detailed account 
of Earle's architectural contri-
butions to Worcester, see the 
WPI Journal, May 1986.) 
Accordingly, Washburn 
Shops, designed by Elbridge 
Boyden, architect of Worces-
ter's Mechanics Hall, was 
positioned fronting east. This 
created an area to the rear of 
the structures for all neces-
sary outbuildings and yard 
space, appropriately hidden 
from the picturesque view 
from below. In addition, a 
space on the west side of 
Boynton Hall was reserved 
by Vaux for a possible exten-
sion. (It was never executed, 
but additions to Washburn 
Shops soon appeared on both 
the north and south ends of 
the original facade). 
and graduated from Harvard Law School in 1861. Traveling 
through the Yucatan that year, he became interested in Mayan 
culture and published several scholarly papers on the subject. 
Soon after his father's death in 1884, he took his father's 
place on the WPI Board and asked for an accounting of his 
father's gifts to the Institute; $236,800 was found in the books , 
though far more was thought to have been given. Continuing 
the Salisbury commitment to the Institute , Stephen Salisbury 
III donated $100,000 in his father's memory to build the Salis-
bury Laboratories. 
He filled his life with community service and intellectual 
pursuits. The only heir to a fortune, he took his father's place 
on the boards of most of the organizations previously men-
tioned and provided essential support to a variety of new insti-
tutions springing up in the new city. He was involved with 
Clark University, Worcester Lyceum, Natural History Society 
(now Worcester Science Center) , Society of Antiquity (now 
Worcester Historical Museum) , and the Music Association, as 
well as many others. 
In 1887 he gave the city 18 acres of the remaining family 
farmland for use as a public park. In his letter to the mayor, he 
wrote: 
The conditions of this gift are that this area shall be 
called Institute Park in recognition of the usefulness of 
the Worcester Polytechnic Institute to the material inter-
ests of the city and county. 
Stephen Salisbury III, who never married, was the last of the 
Worcester Salisburys. Upon his death in 1905, the family for-
tune and landholdings were left to numerous community orga-
nizations. He is probably best remembered as the founder of 
Worcester Art Museum, to which he donated his family 's fine 
and decorative arts. He named the Art Museum as his residuary 
legatee; he left $200,000 to WPI as a final bequest. After his 
death, the Worcester historian Ellery Bicknell Crane com-
mented, 
Of the Salisbury family it is to be said that from the 
emigrant ancestor down, the name has been a synonym 
for industry, integrity, public-spirit, and civic duties ably 
and faithfully performed. 
Susan M. Meyer is curator of the Salisbury Mansion, run by 
the Worcester Historical Society. 
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The buildings themselves 
evidenced many characteris-
tics of Picturesque architec-
ture. Boynton Hall's rough , 
broken surface gives it a 
Gothic appearance, as do its 
variously sized arched win-
dow and door frames . The 
strong, vertical thrusts of its 
walls , chimneys, and clock 
tower blend harmoniously 
with the surrounding trees 
and other plantings. The 
rooftop, which is visible from 
many angles, is made of 
rough slate and heavily orna-
mented, which suggests that 
it adds to the effect of the 
entire building , not just 
serves as a shelter from the 
weather. 
In contrast to Boynton 's 
rough surface and roof, 
Washburn offers a more bro-
ken surface by means of 
arched windows and vertical 
and horizontal lines , and no 
view of the rather flat roof. 
The horizontal lines empha-
size the north to south length 
of the building, but triangular 
window awnings, chimneys, 
and the main tower keep the 
vertical theme intact. These 
structures are also asymmet-
rical, another attribute of the 
Picturesque that keeps close 
the relationship of the build-
ings to the surrounding land-
scape. 
Salisbury took charge of 
erecting a small, turreted, 
one-room building on the 
campus to be used as a mag-
netics laboratory. Being set 
away from the other two 
buildings, just to the left of 
the main entrance, the site 
was free from vibrations that 
would throw off the accuracy 
of the equipment to be used 
there. Also, the axis of the 
Magnetic Laboratory (used 
later by Dr. Robert H. God-
dard '08 for his experiments 
on rocket power, and known 
today as the Skull Tomb) was 
built to coincide with the 
magnetic meridian , with the 
north-south axis passing 
through opposite windows in 
the tower. For these reasons , 
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this site was ideal for carrying 
out the delicate experiments 
needed in measuring the 
gravitational pull of the earth. 
It was a common technique 
of Picturesque landscape 
architects to position the 
dominant object of an area in 
direct view of the main 
entrance. In Central Park, for 
example, Vaux and Olmsted 
positioned a massive rock just 
inside the main Fifth A venue 
entrance in order to occupy 
visitors' minds with thoughts 
of nature, enabling them to 
forget those of the city. 
The Magnetic Laboratory, 
too, draws one 's attention to 
the towers, the main and , 
even today, most recogniz-
able structures of the cam-
pus. This association was 
strengthened by the fact that 
both the Lab and Boynton 
Hall were made of Millstone 
Hill granite, giving the Lab 
look of a scaled-down Boy-
nton Hall. 
Surrounding the Lab a 
number of spiry-topped trees 
were planted, unifying sym-
metrically the graceful slopes 
of the turret. Thus , the Mag-
netic Laboratory established 
the important first impression 
of the campus while remain-
ing part of the natural scene. 
Similarly, the towers of 
Boynton and Washburn serve 
a multiple purpose for the 
Institute: they stand upon 
Boynton Hill as monuments , 
memorials to the two men 
whose names they bear. They 
tell us , too, of the reason for 
higher education, the idea of 
obtaining a higher place on 
the ladder of knowledge and 
a clearer view of the chal-
lenges students will face. 
They are landmarks that 
serve to identify the location 
from a distance, calling out 
the name of the place on 
which they stand. Finally, 
they are observation points , 
offering commanding views 
of their surroundings For all 
these reasons , the towers 
stand proudly, yet remain 
picturesque. 
The road 
to the Hill 
Olmsted 's design for New 
York's Central Park treats us 
to a number of distinct 
spaces, which appear as com-
plete scenes when viewed 
alone, but which were de-
signed both to highlight the 
areas around them through 
contrast and to make the scale 
more spectacular. The view 
from the two towers also fea-
tures many related scenes. 
Imagine the views in the 
late 1800s: to the west is a 
magnificent panoramic view 
of Bancroft Hill rising from 
the foot of the campus. In the 
evening, light and shadow 
cascade across the campus 
from the hill's ridge of trees 
as the sun falls behind it. 
Ninety degrees to the left 
appears a view of the Elm 
Park area, with its thickly for-
ested hill sloping toward its 
then three ponds. 
To the south we view a roll-
ing field bounded by a middle 
ground composed of down-
town Worcester and fringed 
by a distant wall of hills. 
The view east plays host to 
the intertwining paths and 
roads of the campus, running 
down the side of the hill , dart-
ing in and out of the protect-
ive cover of the trees. A bit to 
the north , the rolling ridge of 
Green Hill comes into sight. 
The contrast of forests and 
open fields upon its summit 
adds to the splendor of this 
natural boundary. 
The most commanding 
view comes to the north , 
where two distinct areas are 
introduced: Rural Cemetery 
and Institute Park. 
Rural Cemetery , estab-
lished in 1838 and set at the 
base of a small hill , has many 
clearly separated plots bound 
together by a system of road-
ways. An artistic scattering of 
trees in conjunction with the 
stone monuments adds much 
to the undulating landscape. 
Institute Park lies directly 
between the campus and the 
Cemetery; it is composed of a 
man-made pond and the 
grounds surrounding it. The 
mirror-like surface of the 
water is broken by the pres-
ence of a thickly vegetated 
island , from which an 
extraordinarily picturesque 
view of the campus can be 
observed. 
Andrew Jackson Downing, 
a one-time partner of Vaux, 
believed that the approach to 
a structure should be one of 
repose until a clear, unob-
structed view of such a struc-
ture can be unveiled in 
magnificent fashion. To 
accomplish this goal, Vaux 
planned a main approach that 
commenced near the south-
east comer of the campus, 
offering a complementary 
view of the buildings. 
One might think that the 
most viable solution to sur-
mounting the hill would be a 
straight-line approach to the 
main buildings. However, the 
problem with such an ap-
proach was twofold: First, the 
steepness of the hill would 
make such an approach 
impractical. Second, it would 
diminish the effect of the 
landscape and de-emphasize 
the dominance of the main 
buildings. Thus, Vaux pro-
posed that the approach 
sweep northwesterly toward 
the center of the campus. 
This lengthening of the 
approach coincides with the 
ideas of Downing, that an 
approach " . . . should be 
chosen as to afford a suffi-
cient drive through the 
grounds before arriving at the 
[building], to give the stran-
ger some idea of the extent of 
the whole property ... " From 
this point, the main road 
assumes a southwesterly 
direction by a gradual curve 
along the slope of the hill, 
which culminates with a 
sweep across the southern 
slope to land on the plateau in 
front of the principal build-
ing, Boynton Hall. 
Vaux realized the impor-
tance of keeping as much of 
the natural scene as possible 
intact, so the chief amount of 
grading was done along the 
line of the road. The effect 
was to give it the appearance 
of a natural ridge, which of 
itself would suggest the rea-
son for the location of the 
road. 
Vaux treated the trees and 
shrubbery throughout the 
campus similarly, leaving 
what was already there when 
he could and beautifying 
where needed. His main 
planting and use of existing 
round-headed trees, such as 
oak and ash, considered to be 
the most picturesque vari-
eties, helped harmonize the 
landscape and the buildings. 
Scattered throughout the ridge 
are evergreens and other 
spiry-topped trees, which 
provide contrast to those pre-
viously mentioned. 
Complementing the main 
approach road was a system 
of walkways which seem to 
have been laid out either for 
convenience or pleasure. One 
walkway, which is still main-
tained, begins at the southeast 
comer of the lot and travels a 
fairly direct course to Boy-
nton Hall . This route seems to 
have been constructed more 
for convenience than pleasure 
because of its brevity and 
steepness, but it remains a 
pleasing walk because of its 
wooded nature. 
Another path runs from the 
center of the lot to Washburn 
Shops and was built for con-
venience. A third path ap-
pears to have been con-
structed solely for pleasure, 
winding through the undevel-
oped northeast section of the 
Looking southeast from Boy-
nton Hill, ca. 1875 (oppo-
site); Skull Tomb (top); the 
view up the hill from the 
main gate at the corner of 
Institute Road and Boynton 
Street, ca. 1885, shows the 
new north and south wings 
of Washburn Shops (left). 
campus, where Gordon 
Library and Kaven Hall stand 
today, toward the main 
approach. The only true lawn 
area on the campus at the time 
was a level tract just north of 
the Boynton Street gate. 
"The presence · 
of water" 
Salisbury's . influence over 
the picturesque development 
of the campus continued late 
into the 19th century. Before 
his death in 1884, he had per-
suaded the city to change the 
name of old Jo Bill Road to 
Institute Road, and also to 
curve it around the bottom of 
Boynton Hill. This eliminated 
one of the straight-line bound-
aries of the original campus 
and replaced it with a natural 
curve, in accordance with the 
importance Downing placed 
on the use of curves wherever 
possible. 
These small but meaning-
ful changes helped in the 
improvement of the campus' 
appearance. But one major 
deficiency stood in the way of 
WPI's becoming a picture-
book representation of the 
Picturesque aesthetic as put 
forth by Downing and his 
peers: the lack of water. Not 
surprisingly, perhaps, it 
would be Salisbury's only 
son, Stephen Salisbury III, 
who would find a solution to 
this deficiency that would 
serve the entire Worcester 
community. 
Vaux had expressed similar 
concerns in his plans for the 
campus. He said that the only 
objection he had to the loca-
tion of the school was the 
absence of water to complete 
the picturesque scene he was 
trying to create. 
Stephen Salisbury III 
seemed to agree with Vaux's 
feelings, because around the 
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same time finishing touches 
were being added to the WPI 
campus , Salisbury was plan-
ning the adjacent Institute 
Park. At this time, the school 
lacked ample land to be used 
by the students for leisure 
purposes. Salisbury acknowl-
edged this fact by developing 
a piece of his family 's estate 
into a city park, a tract that 
would come to serve almost 
as a second campus for the 
Institute. 
Salisbury 's intentions for 
founding the park did not , 
however, center on WPI. In a 
letter to the mayor of Worces-
ter, the Hon . Samuel 
Winslow, Salisbury relates to 
the public his understanding 
The view north, ca. 1880, 
shows Institute Park and the 
Norse Tower of Salisbury 
Pond. 
of a problem that was plagu-
ing Worcester as well as other 
cities. As the city grew in 
population , he noted , the 
grounds and gardens for-
merly surrounding homes 
were being divided, and in 
their place new structures 
were being built. 
Urban growth of this type 
threatened space for public 
relaxation and enjoyment. 
Salisbury called for the estab-
lishment of a park system in 
order to secure land for pub-
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lie use before it was taken 
over for residential or com-
mercial use . Olmsted had 
similar feelings to those of 
Salisbury. He tried to estab-
lish a system of parks in New 
York City but was met by 
great opposition and was con-
fined almost entirely to the 
creation of Central Park. 
The Institute Park pond , 
Salisbury Pond, was created 
in 1832 as a mill pond to sup-
ply power to a wire factory 
erected by the second 
Stephen Salisbury. But the 
relationship between the 
campus and Institute Park 
appears to be closer than 
merely an approximate fit : 
the two have become so close 
and dependent upon each 
other that to view them tis 
individual parts of a whole 
can only serve to detract from 
their beauty. 
Charles Nutt , in his History 
of Worcester and its People , 
noted that the Park itself 
serves as a campus for the 
Institute, and keeps open in 
front of its main buildings a 
picturesque foreground such 
as it could have in no other 
way. 
For his part , Downing 
noted that "the simplest or the 
most monotonous view may 
be enlivened by the presence 
of water in any considerable 
quantity ; and the most pictur-
esque and striking landscape 
will , by its addition, receive a 
new charm, inexpressively 
enhancing all its former inter-
est." 
This unification of the Park 
and campus was the final step 
in the Salisburys' creation of 
a magnificent picturesque 
scene. Olmsted believed that , 
as a community matured, a 
class of people emerged as 
leaders-leaders who took 
public interest into their own 
hands, and acted for the bene-
fit of all. The Salisburys' con-
tributions prove that they 
were leaders of the character 
Olmsted described. 
End of 
an era 
With the tum of the century 
came the construction of a 
new building, Salisbury Labs. 
This building , which was 
funded almost completely by 
money left by Stephen Salis-
bury III , signaled WPI's first 
departure from the Pictur-
esque ideals previously fol-
lowed so closely. The plans 
for construction were drawn 
up by professors at WPI so 
that its interior would be " as 
useful as possible." The 
resulting exterior was some-
what boxy, unimaginative , 
and anything but picturesque. 
It is truly ironic after all the 
work the Salisburys put into 
developing the campus and 
Institute Park that the first 
breach of the picturesque 
principles on the campus 
would bear their name. 
Each new building con-
struction that followed would 
remain similarly detached 
from the Picturesque tradi-
tion. Gordon Library, built in 
1967, was one notable excep-
tion. Many consider the 1986 
renovation of Alumni Field, 
with its synthetic grass sur-
face, as the ultimate departure 
from the picturesque. 
Institute Park also under-
went some major changes. 
While the pond remained bas-
ically unaltered , the bridge to 
the island was burned in the 
early 1900s by vandals , as 
were many of the Park's gaze-
bos. The Norse tower was 
repeatedly repaired and 
finally razed in the 1950s 
because it was a safety haz-
ard. 
However, recent additions 
and proposed changes to WPI 
suggest a possible return to 
the recognition of Picturesque 
ideals. The roof of Founders 
Hall was gilded to reflect that 
of Boynton Hall , although the 
buildings are fundamentally 
different . This attention indi-
cates an attempt to unify old 
and new elements of the cam-
pus. 
In addition, the recent pro-
posed closing of West Street 
reflects the need for addi-
tional campus recreational 
area and the importance of 
unifying the two halves of the 
campus , now separated by the 
street. [Following local oppo-
sition to the plan , WPI 
removed its proposal from 
City Council consideration.] 
A rebirth of recognition of 
the role landscaping plays in 
construction suggests an 
. awareness that is vital to the 
aesthetic integrity of college 
campuses , parks , and cities 
everywhere. This recognition 
speaks highly, as well , of the 
vision of planners such as 
Downing, Vaux, and Salis-
bury. 
This article is excerpted from 
a Humanities Sufficiency 
report written by John Grimm 
and Paul Halloran in conjunc-
tion with the 1986 American 
Antiquarian Society Seminar, 
"1he American Picturesque," 
Dr. John Conron, professor of 
English and American studies, 
seminar leader. Dr. Kent 
Ljungquist, associate profes-
sor of English, was adviser to 
the project. 
bout 10 minutes out of Raleigh , 
C., on a spring evening in 
979 , an elderly woman aboard 
he southbound Amtrak Silver 
Star asked me to get her suit-
cases down from the luggage rack. I 
obliged, but ungraciously. I was in the 
midst of scribbling in the cheap gray 
notebook that served as my journal-
something rhapsodic about the girl in the 
blue peacoat across the aisle-and I 
wanted to finish what seemed a particu-
larly inspired thought before the fuss of 
arriv ing drove it out of my mind. But the 
elderly woman , like the knock on Col-
eridge's door, proved a fatal interruption: 
Not only was I unable to finish the entry, 
but I also left my journal on the train. No 
number of phone calls to Amtrak over 
the next few days could retrieve it from 
oblivion , and by now, eight years and 
nine journals later, I have to assume it is 
gone forever. 
Why would I leave my journal on a 
train? And what became of it? I am both 
Freudian enough to believe that the act 
was intentional and literary enough, in a 
cliched sort of way, to believe-even 
now-that it must have a Meaning. 
Thomas Mallon, an English professor 
at Vassar College, has written a book on 
the motivations of journal-keepers, great 
and small (A Book of One '.s Own: People 
and Their Diaries). He offers me some 
insight into my own: 
"Millions of journals have perished in 
late adolescent Kinderdiimmerungs" 
(bursts of youthful self-hatred) , he 
observes. " ' Oh, my God, how could I 
have written this?' the 17-year-old cries , 
and off into the wastebasket goes her 
book." 
Or, in the case of my gray journal , off 
it went down Amtrak's Southeast Corri-
dor. Yes, that makes sense. By leaving 
the thing on the train, I was closing the 
book on a self whom , at that time, I didn't 
much like, a wounded outsider who 
spent a lot of time worrying and feeling 
sorry for himself. Someone so over-
whelmed by the social difficulties of col-
lege that he rarely made it to class, hid-
ing out instead in a coffee house. The 
fateful train ride to Raleigh occurred 
during spring break of my sophomore 
year; by that summer I had notified my 
college adviser that I would be taking the 
following year off, and a year later, 
much restored by working a 12-hour-a-
day job, I washed up on the shores of a 
new school. 
But wait a minute: Unlike Mallon 's 
horrified 17-year-old, I didn't throw out 
my journal. I left it on a train, roughly 
the equivalent of setting it afloat in a 
corked bottle , a message intended for 
other eyes. But whose? Hack scenarios 
leap to mind. The girl in the blue 
peacoat picks up the journal, and one 
Lost and found in thought 
In writing a diary, even the most private person has a reader in mind. 
By Joe Levine 
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day, years later, we accidentally end up 
in group therapy together. Or she finds 
it, reads a few pages, and gets so bored 
that she, too, leaves it on the train-as 
does a succession of other passengers. In 
fact, just about the only possibility I 
haven't given much consideration to is 
the most likely one of all: Someone 
picked it up and threw it in the trash 
without a second glance. 
Mallon confirms that other diarists, 
even ones who haven't lost their note-
books, nourish similar delusions of gran-
deur. "No one ever kept a diary for just 
himself," he declares , adding that all 
Secret writings 
make some delightful 
summer reading 
Faculty members suggest some jour-
nals for enjoyment, insights, and an 
intimate view of scholarship. 
"Man, woman, and child should not go 
to the grave without reading at least a 
couple of pages of the journals of 
Samuel Pepys, maybe the most delight-
ful diarist there is. He had a cabinet 
post in the court of Charles II, and sim-
ply happened to live at a time when 
pretty spectacular things were happen-
ing in England." 
- William Siebenschuh, vice dean 
of Western Reserve College, Case 
Western Reserve University (CWRU), 
and associate professor of English 
" There are some excellent anthologies 
of 19th-century women's writings . 
Revelations, edited by Mary Jane Mof-
fat and Charlotte Painter, is organized 
by subjects-love, work, power- and 
includes excerpts from Louisa May 
Alcott and George Sand . Let Women 
Speak for Themselves, edited by Chris-
tine Fischer, is about women in the 
American West-not big-name people, 
journals are written for a "you" of some 
sort. A glance at something less than a 
cross section of the craft's more cele-
brated practitioners seems to back him 
up. For example: 
• Samuel Pepys, the 17th-century 
English naval bureaucrat now generally 
regarded as the father of the modem 
journal , appears to boast on every page 
to some eternally appreciative drinking 
buddy, "I find my sexual exploits thor-
oughly entertaining, and you will, too." 
• Anne Frank, in the (mostly female) 
tradition of adolescent confessional dia-
ries, addresses hers by name-" Kitty" -
An 1877 edition of Samuel 
Pepys' diaries includes a naval 
motif with his initials (left) and a 
London map showing the area 
destroyed by fire. 
just ordinary people whose diaries she 
was able to find." 
-Winifred Wandersee, assistant 
professor of history, Hartwick College 
"The American composer Ned Rorem 
has published 10 books of his journals. 
They're pretty gossipy, but on a high, 
intellectual plane. Since I am a com-
poser myself, I enjoy reading about 
what went on in his mind when he 
wrote the pieces I like." 
-John Carbon, assistant professor of 
music, Franklin and Marshall College 
"There are a couple of Crusades histo-
ries written by the participants-not 
warriors, but priests and monks. One, 
by a fellow named Odo of Deuil, is 
about the French portion of the Second 
Crusade [in the 12th century]. We 
don't know when they were written, 
just that after it was over, they wrote 
about it in a very personal way." 
-Bernard R Reilly, professor of 
history, Villanova University 
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and tells it at the outset, "We're going to 
be great pals!" In fact , Kitty becomes 
her only pal during the long months 
spent in hiding. When her father con-
siders burning her journal to keep the 
Nazis from finding it, she threatens sui-
cide. 
• Arthur Bremer, the man who in 1972 
shot George Wallace , was so concerned 
with how posterity would view him that 
he fretted in his journal (left in his truck) 
about the possibility of a natural disaster 
somewhere eclipsing his coverage on 
network news. 
But Bremer is only an extreme exam-
George Sand (above) preferred 
male attire. An 1851 print 
(right) is a rare salute to the 
courage of women in the West. 
"Joyce Warner's That Time of Year is a 
chronicle of life in a nursing home. She 
was a writer and taught English at 
Mount Holyoke, then developed crip-
pling arthritis. She writes about trying 
to hold onto her sanity in that kind of 
environment. Novelist Barbara Pym 
kept journals all her life, recording 
observations about her feelings and 
works and how she kept writing, even 
though no publisher would accept her 
books. After her death, they were col-
lected in a book called A Very Private 
Eye." 
-Sarah H. Matthews, associate 
professor of sociology, Western 
Reserve College, CWRU 
"The journal of Heroad , court physi-
cian for Louis XIII , is available only in 
French, but excerpts appear in Parents 
and Children in History by David 
Hunt. It tells about the medical prac-
tices of the time, which are frightening 
in some instances-it's definitely not a 
visit with Dr. Spock." 
-Peter Wallace, assistant professor 
of history, Hartwick College 
pie of Mallon's "apologist," the diarist 
who, by choice or chance, plays a part in 
the making of history and wants to shape 
the image of himself or herself that will 
live forever. Political administrations 
abound with these , as attested to by the 
spate of " papers" that are published 
once everyone is safely out of office. 
(Watergate brought a score of apologists 
to light and the Iran/contra scandal is a 
good bet to do the same.) 
• The self-expressionist diarists , whom 
Mallon calls " pilgrims" -the group one 
would expect to have the most private 
impulses-are perhaps most concerned 
The journals of Louis XI/l's 
court physician reveal the 
privileges of wealthy children, 
among them the time and the 
toys for play (above). 
"Joyce Maynard 's Looking Back, a 
Chronicle of Growing up Old in the 
1960s, was written when she was 
between 18 and 20. It's really pretty 
perceptive, and it's useful to us because 
it was about her own generation." 
-John Andrew, associate professor 
of history and American studies, 
Franklin and Marshall College 
" We have [at the archives] the com-
plete diaries of Theo Brown , a designer 
with John Deere who graduated from 
WPI in 1901. These are really exqui-
site; they cover the period from 1893 to 
his death in 1972. He was also an artist 
and photographer, so they' re full of 
drawings and photographs. We also 
have some of the early journals of 
Robert Goddard. Most are at Clark 
University, where he taught; a five-
volume set of all of his papers has been 
published." 
-Lora Brueck, archivist, Worcester 
Polytechnic Institute 
" Astronomers haven't left many dia-
ries, but they have left observing note-
with their readers. Henry David Thoreau 
may have written the bulk of his 39-
volume journal in splendid isolation , but 
he clearly did so for the edification of 
future disciples. From these journals , he 
culled material for A Week on the Con-
cord and Merrimac Rivers, with its Zen-
like meditation on the beauty of the 
reflection-world mirrored up from the 
water's surface; from the journals, too , 
came Walden , with its more overt urg-
ings to be civilly disobedient. 
• A pilgrim of this century, European 
author and diarist Anals Nin , for years 
refused to show her journals to friends or 
The Quaker "saint" John Wool-
man (left) traveled around the 
colonies preaching against 
slavery. He lived in this house in 
Mount Holly, N.}. (below). 
books . When I was working at the 
Naval Observatory, I would sneak 
away to the rare books section (it had 
the best air-conditioning) and read 
Asaph Hall's observation book at the 
time he discovered the moons of Mars. 
When Halley 's comet came, I looked at 
the records of the old observatory here 
[at F&M] about how the astronomer 
and his wife came home from church, 
put the horse away, and then charged 
over to the observatory to look at the 
comet." 
-Michael A. Seeds, associate 
professor of astronomy, Franklin 
and Marshall College 
"I would recommend the journal of 
John Woolman , the Quaker 'saint.' He 
greatly influenced me in my studies of 
18th-century religious life in the Phila-
delphia area . His attention to the prob-
lems of the human species is very mov-
ing, and his attitude toward the 
treatment of Indians and blacks is quite 
compassionate." 
-Donald B. Kelley, associate 
professor of history, Villanova 
University 
lovers , calling the books a "refuge" for 
the shy, frightened sides of herself. Yet 
she published them in a six-volume set 
before the end of her life , suggesting that 
those sides of herself had always 
yearned for an audience and were merely 
preparing for the day when they would 
be strong enough to face one. 
The "you" each of us addresses may 
be less explicit than these , Mallon says. 
But "someday, like the one you love, 
he ' ll come along . In fact, you ' re count-
ing on it. Someone will be reading and 
you'll be talking. And if you're talking , 
it means you're alive." 
Novelist and critic Henry 
James (above) in 1912, the 
year in which he wrote the 
first of his three-volume set 
of memoirs. 
" Woolman did a lot of traveling around 
the colonies, speaking out about slav-
ery. He was a tailor, born in 1720. In 
the introduction to a later edition , John 
Greenleaf Whittier wrote that Woolman 
was only 4 V2 feet tall, a hunchback, 
and had arms longer than his legs. But 
his journal is one of the few that have 
come down from that time . On his 
own, using his own money and his own 
time, he was able to have considerable 
influence on his contemporaries." 
-William Achor, professor of 
physics, Western Maryland College 
"I've been following the ongoing series 
of diaries of Edmund Wilson , one of 
the best of the 20th century. I'm also 
looking forward to the journals of 
Henry James, which will be published 
soon. I think it will be interesting shop 
talk for writers and will show a more 
human side of him.'' 
-Keith Richwine, professor 
of English and department chair, 
Western Maryland College 
Compiled by Julia Ridgely 
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I'll buy that. I met my own " you" a 
long time ago, in 8th grade: Miss Staats, 
the English teacher who assigned and 
collected my very first journal and wrote 
encouraging comments in the margins . 
" What are we supposed to write 
about?" most of the other kids com-
plained the day she handed out the little 
spiral pads. But for me, the first time I 
sat down to write in the journal was a 
discovery of something I already knew 
how to do. I alternated between flights 
of self-discovery-" Saw a movie about 
Winston Churchill tonight. Have 
decided I'm going to be great"-and 
ecstasies of self-flagellation. The latter 
centered on my infatuation with Kathy, 
who was beautiful but for the most part 
ignored me, and my own indifference to 
Hilary, who was fat but had a crush on 
me and had asked me to the movies for 
my birthday. To add to my guilt, Kathy 
was going out with my friend Eddie . Of 
course , the times she would stop speak-
ing to him just to keep him on his toes 
were the times when she would suddenly 
find it convenient to pay attention to me. 
"Everything about my liking Kathy is 
bad," I wrote gloomily. " I'm betraying 
Hilary, and I'm going against my own 
principles. When it comes to affection, 
I'm a heel." 
At the tender age of 13 , then, I was 
already indelibly marked in Mallon 's 
lexicon, as both a " confessor" and a 
"pilgrim." " By unburdening one 's soul 
on paper, one could have one's sins and 
remember them, too," observes Mallon 
of the 19th-century confessional journal. 
Yes , that's me he 's talking about. And 
here again, in the chapter on pilgrims : 
"Thoreau sees his diary as , literally, a 
container for the effervescings of a soul 
moving ever further toward enlighten-
ment." That's me, too. 
But whether heavy with guilt or laden 
with pretensions , all my 8th-grade jour-
nal entries were read with the most 
straight-faced care by Miss Staats. I 
know this because, when she handed the 
notebook back to me, I found exuberant 
red check marks on nearly every page. 
Next to the one in which I declared 
myself a heel were no less than two 
checks and the words, "Take this fur-
ther." 
And so I choose to believe that, when 
I left my gray journal aboard the Silver 
Star, it was with the subconscious hope 
that it would one day meet up with a 
reader as accepting as Miss Staats, 
someone more tolerant of me than I was 
of myself. In my journals since then, I 
have always addressed such an ideal 
reader. She understands me precisely as I 
wish to be understood ; looks over my 
shoulder and nods approvingly when I 
do something clever or noble; moves 
back to a respectful distance when I 
berate myself for moments of coward-
ice, only to return fully refreshed as soon 
as the tirade is over. I have, I suppose, 
internalized Miss Staats . 
, , e are well advised to keep Won nodding terms with the people we used to be, whether we find them attrac-ve company or not," Joan 
Didion writes in her essay " On Keeping 
a Notebook." " Otherwise they tum up 
unannounced and surprise us , come 
hammering on the mind's door at 4 a.m. 
of a bad night and demand to know who 
deserted them, who betrayed them, who 
is going to make amends." 
At one point, a few years back, I had 
reversed Didion 's image. It was I who, 
quite literally, was hammering on the 
past's door, finding constant excuses to 
go back and visit the college I had fled. 
But now my curiosity about the past has 
dimmed to a simple fantasy about the 
lost gray journal: that someday I will get 
it back. If nothing else, this harmless 
preoccupation has given me an aware-
ness of other people who are hunting 
their own ghosts . 
L ast summer, while teaching a prose class at a college prep program in New England, I encountered one of these kin-dred spirits. I was now cast in 
the role of Miss Staats, trying to per-
suade skeptical teenagers that they, too, 
might find it rewarding to write down 
their thoughts and observations in a note-
book. Their complaint was an echo from 
8th grade: " What are we supposed to 
write about?" 
But one girl , a short, talky kid whom 
I'll call Libby, kept handing me entries 
pages thick. They were a wonderful con-
firmation of Didion 's belief that " keep-
ers of private notebooks are a different 
breed altogether ... children afflicted 
apparently at birth with some presenti-
ment of loss." Most of her writings were 
about her father, who had become ill 
when she was very small and died soon 
afterward . She could remember little 
about him directly, but she had a clear 
image of him because relatives , family 
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friends , and store keepers on the block 
where she lived had all told her many 
times what a fine , compassionate man he 
was . 
" I know I would have liked him," she 
wrote. He had been forced to walk with 
a cane near the end of his life, and of 
that she said, "I wish I had been old 
enough to help him. I know I would not 
have minded walking slowly with him." 
And there was more: stories about 
him, including one about a dying father 
and baby daughter, neither of whom can 
sleep at night. It was all lovely stuff. But 
finally my curiosity got the better of me, 
and I asked Libby if she had any idea 
why she was thinking so much about her 
father just then. 
She answered the question with 
another journal entry, about a conversa-
tion she had had with her mother just 
before coming to summer school. It was 
time Libby knew something of her own 
history, her mother said. She had been 
conceived by artificial insemination 
from an anonymous donor, because the 
illness of her father had left him sterile. 
Libby's mother was sorry to drop this on 
her all of a sudden, but there was never 
going to be a "right" time, and Libby 
was old enough now to know. 
" I felt as if the wind had been perma-
nently knocked out of me," Libby wrote 
in her journal. " In one sense, nothing 
had changed, but in another sense, it was 
as if my father was no longer my father." 
And yet there was still this image that 
had become part of her, and the frighten-
ing, alluring knowledge that somewhere 
out there , her natural father might well 
still be alive. In a way, the bomb her 
mother had dropped, far from severing 
her from a father she had already lost, 
gave her new license to seek him again 
in her mind. "Sometimes now I imagine 
turning the comer onto a familiar street, 
and there he is ," Libby wrote. " Our eyes 
meet and we recognize each other." 
The way I see it, I am no more likely 
to be reunited with my lost journal than 
Libby is with her fantasy father. In either 
case, a reunion would probably result in 
disappointment. But both of us are free 
to fill our journals with imaginings of 
such a meeting, and from imaginings 
often come stories. 
Joe Levine remains a frequent train trav-
eler, claiming trains are still the best 
place to get any writing done. He asks 
only that you call him in New York if you 
ever find his lost journal. 
'· 
THE 
COMING 
OF 
CHAOS 
0 ne day three years ago , sitting in his office idly skimming through a bor-rowed textbook , Jack Clark found himself 
looking into a bewildering new world. 
The book was Theoretical Ecology, 
edited by a Princeton biologist, Robert 
May. The subject was, of all things , 
insect and animal populations. And 
there, on page 11 or so, May was saying 
that some laughably simple little equa-
tion exhibited behavior he called 
"bizarre." Clark, associate professor of 
mathematics at Western Maryland Col-
lege, had his doubts. 
Many equations have unusual proper-
ties , he knew. But this one, for heaven's 
sake, was not one of them. If anything, it 
was among the most familiar in all of 
mathematics. "It 's a parabola," Clark 
thought to himself, referring to the equa-
tion's geometrical representation, a sta-
ple of high school math courses. "How 
complicated can it be?" What could be 
so bizarre and bewildering about it? 
"I looked at it," he recalls. "And it 
was." 
The equation was a model for estimat-
ing the future size of an insect population 
on the basis of its present size, taking 
into account its natural growth rate and 
making allowances for losses due to food 
shortages , predators , crowding , and 
other environmental checks. It was not a 
particularly sophisticated model. " It 's 
the simplest possible example ," says 
Clark. " You can't look at anything sim-
pler." Yet the behavior it predicted was 
"absolutely mind-boggling ." 
To use the equation, you simply plug 
in the current year's population and com-
pute the next year's, then use that to fig-
ure the following year's, and so forth. 
"Iteration," mathematicians call it. The 
results hinge on the natural growth rate , 
a sort of compound interest factor related 
to the species' reproductive capacity. 
Below a certain value, not surprisingly, 
the population dies off. For growth rates 
a little higher, the population climbs, 
then levels off. All of this is to be 
expected. 
Then things get sticky. For a still 
This emerging area of study 
helps to predict the unpredict· 
able. But it also uncovers 
anarchy in unexpected places. 
Chaos theory is the flutter heard 
round the world. 
By Robert Kanigel 
higher growth rate , you get a surprising 
twist. One year, starting with a small 
insect population, you might have plenty 
of food and other resources , therefore 
unchecked breeding. The result? A 
higher population the following year. 
The year after that, thanks to fevered 
competition for mates , food , and breath-
ing room, many of the insects die off. 
Then, the next year, population is back 
up. It's like the story of Joseph in the 
Bible, said Leo Kadanoff, a University 
of Chicago physics professor explaining 
the same equation recently to a group of 
physics students and faculty at The Johns 
Hopkins University. Joseph prophesied 
seven years of feast followed by seven of 
famine. Well , under the right circum-
stances , this funny little equation pre-
dicts just such a feast-or-famine cycle. 
All this, though, still lies within the 
bounds of intuition and common sense. 
But now, at yet higher values of the 
growth rate, the equation predicts even 
more outlandish results . Now the popu-
lation doesn' t simply oscillate between 
feast or famine year by year, but among 
four discrete population levels in a regu-
lar cycle. And with higher values still, 
you get an eight-year cycle , until ulti-
~ mately, the population shifts among an 
3 infinite number of levels over an infi-
g nitely long cycle. 
: At this point, the population neither 
~ dies out, nor climbs toward a plateau, 
§: nor takes regular swings from year to 
u year. In fact , it seems to conform to no 
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From the roll of dice to 
a roiling waterfall, 
chaos researchers seek 
the patterns in seem· 
ingly random events. 
Edward N. Lorenz at MIT 
generated the butterfly 
(preceding page, top) in 
solving equations on his 
computer. 
pattern at all . Say you start off with 
300,000 insects. The next year the equa-
tion might predict 840,000. The third , 
537 ,000. The fourth , 994,000. The fifth , 
23 , 000. The sixth , 89, 000. It never goes 
above or below certain values. But 
within that range there seems to be no 
rule , no law, no pattern that applies. 
Why, to someone not privy to what's 
going on, the population might seem 
quite unpredictable, the outcome not of 
an equation methodically churning out 
preordained results but some random 
process subject only to cosmic whim. 
More wonders lay ahead. "When you 
play around with that simple equation," 
says Clark, who's been mesmerized by it 
ever since, " you come back shaking 
your head." In it he would find "Lorenz 
masks" and " strange attractors" and 
"Feigenbaum numbers" and stunning 
computer graphics and all manner of 
strange and wonderful mathematical 
behavior. " The deeper you look, the 
more mystifying it becomes . If you take 
the bifurcation diagram and really 
explore it, you ' re led from one mystery 
to another. The problem itself seems to 
be fractal-like ," Clark adds, referring to 
mathematical shapes that, like the map 
of a seacoast, retain their complexity no 
matter the scale at which they ' re 
observed. For Clark, " it was the most 
amazing stuff I've ever seen." 
There, sitting quietly in his office in 
Lewis Hall in Westminster, Md. , and 
skimming through a borrowed book, 
Jack Clark had stumbled into the emerg-
ing field of chaos. 
Chaos theory is about pattern and form, randomness and order. The simple equation so seductive to Clark is but the tip of an iceberg, the 
simplest manifestation of a new area of 
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study that has hypnotized scientists and 
scholars around the country. " Every-
body's into chaos ," says Thomas 
Bridges, a Worcester Polytechnic Insti-
tute mathematician. Researchers are 
using chaos theory to seek hidden pat -
terns in heartbeats and electroencephalo-
grams. To analyze fluid flow . To model 
arms buildups that could lead to nuclear 
war. To study the tumbling of Saturn's 
moons. 
Chaos theory has scant respect for tra-
ditional disciplines . The math and phys-
ics journals are full of it , of course. But 
it's also the topic of conferences attract-
ing people who might otherwise never sit 
in the same room together, like stock 
market analysts, neurobiologists , and 
philosophers . And a lot of them, when 
they first encounter the subject, find 
themselves shaking their heads in awe 
the way Jack Clark did. 
Chaos theory says that out of pristine 
mathematics can emerge a seeming anar-
chy. Yet viewed another way, it holds out 
the promise that complex phenomena 
once written off as the natural conse-
quence of a random universe-the ups 
and downs of the stock market, the roil-
ing turbulence of a waterfall, the sudden 
swings of the weather, the mysterious 
rises and falls of animal populations , 
perhaps even the idiosyncrasies of 
human personality-might profitably 
come under the scientist's magnifying 
glass for a second look. This new disci-
pline seems to say that amid the seeming 
confusion of everyday events lurks a hid-
den harmony. 
"A new paradigm in scientific model-
ing," chaos theory has been called. 
That, as it happens, is among the more 
modest appraisals of it. Joseph Ford, 
professor of physics at Georgia Institute 
of Technology, says chaos theory por-
tends "a third revolution in physics," the 
next step after relativity and quantum 
mechanics. 
And Ralph Abraham, a University of 
California at Santa Cruz (UCSC) mathe-
matician, goes Ford one better. Chaos 
theory, he declares, " is as important his-
torically as the discovery of the wheel." 
H ow long before a falling apple reaches the ground? To what speed must a rocket be pro-pelled to reach earth 
orbit? These are great, old problems, 
beloved by every high school physics 
teacher for their straightforward equa-
tions and unambiguous answers. They 
are models for the kind of analysis in 
which classical physics glories. But rela-
tively few real-life problems yield to 
such neat solution. 
Chaos theory helps with some of the 
untidy problems. 
In 1776, the French mathematician 
and astronomer Pierre-Simon de Laplace 
declared that one had only to know the 
position and velocity of every particle in 
the universe in order to predict its whole 
future course. "Determinism" is the 
doctrine associated with that boast: the 
idea that inviolable physical laws com-
pletely account for all subsequent events . 
And down through the years scientists 
and mathematicians have sought to dis-
cover these laws. 
But this has not proved easy, the uni-
verse only occasionally arranging itself 
with falling-apple neatness. As F. Tito 
Arrechi , an Italian laser physicist, 
observed at a recent chaos conference in 
California: "Ideal problems are just in 
the textbooks, for the joy or desperation 
of students." So to wind up with 
something-some model of real-world 
behavior, however flawed-scientists 
make simplifying assumptions . 
Linearity is one assumption that helps 
most to make the equations manageable: 
double the input, double the output. Tri-
ple the input, triple the output. The more 
you do something, the proportionally 
greater effect it has. The word linearity 
comes from what you get when you 
graph the results-a straight line. 
Most phenomena, of course, are not 
linear. The rise and fall of animal popu-
lations is one example. Another is the 
turbulent flow around an airplane wing. 
Human behavior is about as non-linear as 
you can get. Yet non-linear equations 
become hopelessly complex. In fluid 
mechanics, for example, "you start with 
these horrible differential equations and 
usually you can't solve them in even the 
simplest boundary conditions" (the spe-
cial cases that sidestep some of the math-
ematical obstacles), notes Robert Brown, 
professor of physics at Case Western 
Reserve University (CWRU). The equa-
tions do describe the behavior, yet using 
them for any but the simplest cases is 
next to impossible. So, as Brown's col-
league, mathematician Michael Hurley, 
says, "you tend to ignore the non-linear 
problems altogether because no tech-
niques are available to solve them." The 
world in all its rich complexity, then, 
remains elusively outside the theoreti-
cian's reach. 
But now, with the coming of chaos 
theory, all this may change. Chaos the-
ory helps scientists to understand 
nature's messy and maddening unpre-
dictability. 
Indeed, it predicts unpredictability. 
With simple, linear systems, if you ' re 
a little bit off in counting up how many 
you have of something or in noting 
where you are, then somewhere down 
the line, your answer is a bit off. Not so 
in chaotic systems. There, if you're just 
a little off, your prediction is blown to 
pieces. The laws of physics still apply; 
except for quantum mechanical effects, 
which predict uncertainty at the sub-
atomic level, the outcome is preor-
dained. It's just that predicting the out-
come is impossible. The back alley crap-
shooter "determines" the roll of the 
dice. He shakes them up, perhaps mut-
ters an incantation over them, then rolls 
them onto a stretch of familiar sidewalk. 
Yet, loaded dice excluded, he can't pre-
dict how they'll fall. And the best physi-
cist in the world, using the best com-
puters in the world, can't do any better. 
Mathematicians call it "sensitive 
dependence on initial conditions." To 
illustrate its power, James P. Crutchfield 
and three other chaos researchers 
describe an idealized billiards game in 
which the balls roll and bump their way 
around the table with no loss of energy. 
In such a game, they note, even an all-
knowing player in perfect control of the 
cue stick would be powerless to make the 
balls go where he or she wished. Were 
the player to ignore an effect even "as 
minuscule as the gravitational attraction 
of an electron at the edge of the galaxy," 
the balls would be out of position after 
one minute of bouncing around the table, 
the researchers theorized in Scientific 
American (December 1986). 
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Kadanoff at Chicago gives a more con-
sequential example. Imagine, he says, 
that a weather forecaster could instantly 
consult the past century's weather maps, 
with their temperatures, barometric pres-
sures, cold fronts , developing storms, 
and the rest-all precisely recorded. 
Well , you might think, to develop an 
accurate long-range forecast (predictions 
for one or two days are easy) maybe you 
need only go back through the stack of 
weather maps until you find one just like 
today 's. Say that day was May 15, 1892. 
To predict the weather for two weeks 
from today, just pull out the map for May 
29, 1892, and , presto! you've got it! 
It doesn 't work, of course, not even 
approximately. And that's one reason 
most meteorologists think that detailed 
long-range weather forecasting is impos-
sible. In this grossly non-linear system, 
all it takes is the tiniest, seemingly most 
insignificant difference between today's 
map and the 1892 map to throw your 
predictions completely askew. 
T he unpredictability of cha-otic systems is the dark side of the new field. The bright side is that behind much of what passes in nature for 
formlessness , anarchy, or mere chance 
resides order-an order hard to discern. 
Chaos theory gives scientists a way to 
find the pattern. 
"It's miraculous. You're not going to 
believe it. A lot of people haven't 
grokked it yet," says UCSC's Abraham, 
warming up to tell you about the liberat-
ing experimental approach that chaos 
theory permits. Want to find the hidden 
order in something even so agitated and 
irregular as a waterfall? OK, you select a 
point of reference in the middle of the 
fall. You rig up mirrors or lasers or what-
ever you need to pick up the reflected, 
shimmering whiteness of one point in the 
flow , then aim it back at a photo cell . At 
regular intervals you sample the intensity 
recorded by the photocell , digitize it, and 
feed it into a computer. Then you mas-
sage the data , performing simple manip-
ulations on it , and assemble it into 
matrices-big banks of numbers . Plug it 
into a computer graphics software pack-
age, plot it out on the screen, and see 
what you get. 
Then, not necessarily, and maybe not 
by following just this scenario, and 
maybe only after much diddling with the 
data, what you get on the screen just 
might be lovely, feathery, swirling pat-
terns. Quite often, they are the same pat-
terns others have recorded in other sys-
tems, sometimes so recurrently that by 
now the patterns have names-like 
Lorenz masks and Birkhoff bagels and 
Rossler funnels, each one honoring the 
scientist who discovered it. " It 's amaz-
ing, just amazing, that this trick has 
worked for so much data ," says Abra-
ham. Problems in chemistry, fluid flow , 
epidemiology, and astronomy have all 
benefited from this and kindred 
approaches. 
What Rob Shaw did back in the 1970s 
exemplifies the freedom the new 
approach grants. One day, according to 
the story, Shaw, then a graduate student 
at UCSC, was bothered by a drip in his 
laboratory faucet. It didn ' t go drip .. . 
drip . . . drip . . . like some faucets. But 
rather, when the valve was set just right, 
it went drip . . . . . . drip ... drip . drip . 
........ .. ....... drip ...... . 
drip .. . drip in no perceptible pattern. It 
followed a script that, before the coming 
of chaos theory, might have been written 
off as random. Intrigued, Shaw rigged up 
a microphone so that each drop recorded 
the time of its arrival, then fed this into a 
computer and graphed the results. The 
data created a sinuous three-dimensional 
curve that wound up in a book, The 
Dripping Faucet: A Model Chaotic Sys-
tem. 
Note that the strategy Abraham 
describes and Shaw's work demon-
strates does not require analysis of the 
forces acting on some hypothetical tiny 
particle of water, as a more traditional 
approach might. There are no differential 
equations to solve, no traditional mathe-
matics at all. All you 've got are num-
bers. All you do is play with them. And 
midst the waterfall's thunder or the fau-
cet's drip , all you seek is pattern. 
Lorenz masks , Birkhoff bagels , 
Rossler funnels , and the other recurring 
patterns are geometric representations of 
what mathematicians call "strange 
attractors ." 
An attractor is simply the value, or 
group of values, to which a system is 
remorselessly drawn, and it need not be 
"strange." A roast placed in a freezer 
will ultimately cool to the temperature of 
the freezer. A lump of clay dropped on 
the floor will land there; it won't get up 
and run around. Mathematically, the 
freezer temperature and that spot on the 
floor are examples of point attractors. 
But neither one is a strange attractor. 
Drop a hard rubber ball on the floor 
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and you've got something a little differ-
ent. Without air resistance and friction 
(and with a lively enough ball even with 
them), the ball will occupy a series of 
positions-up and down, up and down-
in a regular and predictable way. This is 
called a periodic attractor; but it's still 
not "strange." 
A strange attractor still draws the sys-
tem to a range of values. But now there 
seems to be no readily apparent pattern. 
But there is a pattern , it turns out, one so 
awesomely convoluted that it's never 
obvious at first glance. Only when plot-
ted out by the computer in what mathe-
maticians call "phase space" does it take 
the shape of Lorenz masks or Rossler 
funnels or the rest. Were purely random 
processes at work, the resulting com-
puter plot would be nothing but a fea-
tureless smear of points. 
While outcomes represented on a 
Lorenz mask are free to roam anywhere 
on that elaborately twisted and folded 
contour, making prediction impossible, 
they are at least confined to that sea of 
swirls. They can, unpredictably, assume 
many values-but not any values. 
Therein lies the peculiar, almost para-
doxical , nature of strange attractors. The 
path of the ball played in a pinball game 
can't be predicted; yet you know that , in 
the next second, it won 't wind up clank-
ing around in a communications satellite 
over the North Pole. Edward N. Lorenz 
at MIT discovered Lorenz masks while 
proving that accurate long-range weather 
forecasts are impossible; still , one can 
state confidently that Miami won't face 
snow in August. 
Lorenz masks and the other shapes 
reveal the aesthetically satisfying form 
sometimes lurking in apparent chaos. A 
similarly satisfying mathematical pattern 
describes nature's descent into chaos. 
About a decade ago, Mitchell Feigen-
baum, a particle physicist then visiting 
Los Alamos National Laboratory in New 
Mexico, began studying an equation 
similar to the insect population one with 
which Jack Clark later became so 
absorbed in Westminster, Md. With that 
equation , if you push up the growth fac-
tor far enough, the population begins 
oscillating between feast and famine. 
Push it up more and the two-year cycle 
bifurcates into a four-year cycle, then 
eight, and so on. "Period doubling" is 
the mathematical term. Well, playing 
around with a hand-held calculator, 
Feigenbaum discovered that the values 
of the growth factors at which these 
bifurcations took place were all related 
by a common number, 4.669, now 
known as Feigenbaum's number. 
This was intriguing enough. Even 
more intriguing , when Feigenbaum 
looked at completely different equations 
that bore no outward resemblance to the 
insect population equation-systems 
similar in that they degenerated into 
chaos through period doubling- he got 
exactly the same number. And got it 
down to 15 decimal places . This was 
downright bizarre. Embedded in the 
mathematics governing the onset of 
chaos lay a kind of strange universality. 
There is something heady, even intoxi-
cating, about a science that draws a route 
map to chaos with a hand-held calcula-
tor. That reveals enchanting computer 
swirls lurking behind a jumble of con-
fused data. That encourages an experi-
ment, like Rob Shaw's with the dripping 
faucet, requiring nothing more than what 
someone once described as " a contrap-
tion that looks like a precocious child's 
project for the science fair." 
Is it any wonder that chaos theory fires 
the imagination of scientists? Or that, as 
Abraham says , "people are in love with 
chaos"? The old mathematics , with its 
simplifications and idealizations, had 
Villanova physi· 
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fluctuations in 
a free electron 
laser. 
A look at insect popu-
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chaos. 
CWRU's Michael 
Hurley (below left) and 
Robert Brown see 
some potential in 
chaos theory. 
Imagine a billiards 
game where no energy 
is lost. One electron 
could alter the result. 
MAY 1987 IX 
failed the laboratory scientist , said Sher-
vert H. Frazier, director of the National 
Institute of Mental Health. He gave the 
introductory remarks at a National Insti-
tutes of Health conference last year 
devoted to such biomedical applications 
of chaos theory as the study of irregular 
heartbeats , muscle tremors , and manic-
depressive mood swings. " The 'messy' 
new mathematics sounds more promis-
ing. I like the new words of the field ,'' 
Frazier adds. '" Chaos' and ' strange 
attractor' sound like syndromes with 
which I can identify as a psychiatrist." 
This funny-looking new mathematical 
kid on the block seems better suited to 
the complexity and unpredictability of 
nature, Frazier is saying, than does the 
chaste mathematics first handed down to 
us by Newton. 
When James B. Ramsey was a student at the University of British lumbia in Canada, he ped to work his way 
through school as a trader on the Van-
couver Stock Exchange. He specialized 
in certain mining stock often subject to 
wild fluctuations. An assay would be 
announced and the stock would shoot up. 
News that cast doubt on the assay would 
send the stock plummeting. A contract 
with the Japanese or plans for a tunnel 
through the mountains to reduce the cost 
of getting the ore to market could send a 
stock from $5 to $20 in five minutes. 
Once, economic theorists would have 
been happy to predict the price of the 
stock at the end of those five minutes, 
explains Ramsey, who today is an econo-
mist at New York University. Yet it was 
only within those five minutes and before 
the stock had stabilized, he remembers, 
that he'd had a chance to make money. 
"In 10 minutes , or half an hour, it was all 
over. You'd had it." Chaos theory, he 
believes, offers a way to better under-
stand the gyrations of a stock during such 
tumultuous intervals. And that's one of 
the things he's working on today. 
Of course, as he has found , it's not so 
easy. He has tried to apply chaos theory 
not only to stock prices but also to indus-
trial production, money supply, work 
stoppages, and other economic data. But 
so far, none of those ghostly computer 
patterns have emerged from the data. 
And Ramsey is convinced today that 
"it's very, very unlikely that any form of 
simple [chaotic] attractor will be discov-
ered for economic data." Such data is too 
influenced by a complex interplay of 
forces to yield to anything so relatively 
straightforward . 
Is chaos, perhaps , being oversold? 
"Although it gives scientists a chance 
to get a hold on non-linear problems ," 
says Hurley of CWRU, "there are still 
lots of non-linear problems chaos theory 
can't handle." For example , Jose 
Scheinkman, an economics professor at 
the University of Chicago, has found 
evidence for non-linear processes behind 
apparently random economic data-only 
to find himself unable to describe just 
which non-linear processes . To 
Scheinkman, chaos theory is endlessly 
promising. "But,'' he cautions, "we're 
just starting." 
Some traditional scientists are known 
to view the still infant science as flaky 
and lacking in rigor, and its proponents-
virtually all of them interdisciplinarians 
of one stripe or another-as dilettantes. 
Adds Brown, Hurley's colleague at 
CWR U: "Some think there's nothing 
going on here as long as they can't use it 
to design a better torpedo or airplane." 
In fact , according to reports from a 
recent conference in California, engi-
neers designing the tail section of the 
Boeing 767 reduced its air resistance 
using mathematical methods sharpened 
on problems in chaos theory. Chaos 
research is also aiding recovery of sec-
ondary oil reserves, learned the partici-
pants at that conference, which brought 
together chaos researchers from 14 coun-
tries. The Navy is said to be actively 
funding chaos study because it could 
help reduce the drag on ocean-going 
warships. And a McGill University 
physiologist, Leon Glass, has success-
fully enlisted chaos theory to model the 
behavior of cells in the heart. 
Then, too, as knowledge begins to per-
colate down from the work of the pio-
neers, the prospects for practical applica-
tion increase-because now scientists 
know enough to look for it. Kenneth 
Hartzell, an assistant professor of phys-
ics at Villanova University, for example, 
recently found a suspiciously chaotic 
clump of data in experimental work with 
a free electron laser. In such a laser, the 
paths of electrons passing into an evacu-
ated region between two mirrors are 
twisted and turned under the influence of 
magnets arrayed along the outside, gen-
erating light. Hartzell found that when 
the magnets were arranged in a certain 
way, the train of electrons fired into the 
laser, normally spaced in a regular and 
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As intriguing patterns 
appear, drip by drip, 
cloud by cloud, the field 
of chaos whets the 
appetites of some 
scientists. Others call 
it flaky. 
predictable pattern, began to spread and 
contract unpredictably. "The bunching 
parameter displays very high frequency 
fluctuations with a chaotic-looking struc-
ture," he noted in a paper submitted to 
Physics Letters. 
Hartzell couldn't say for sure just what 
was happening. Was it chaos or wasn't 
it? Still, he was attuned to the possibility 
of it. Ten years ago, the unusual data 
would have been written off as experi-
mental error. 
Around the country, the same thing is 
happening: The concept of chaos is 
entering the vocabulary of intellectual 
work. 
Can such seemingly intract-able social problems as crime, poverty, and war be interpreted as the natural consequence of chaotic sys-
tems? Are children molded by small, 
seemingly trivial events-as in the 
"Rosebud" story from the film Citizen 
Kane-as much as by traumatic ones? 
Could it be that while parents certainly 
do influence their children, it can never 
be predicted just how? 
Might musical, artistic, or literary cre-
ation be seen as powerfully set in motion 
by choice of the first measure, the first 
randomly from one thought to another. 
That's extreme sensitivity to initial con-
ditions. Then, on the other hand , you 
have very rigid behavior, fixed delusions 
and obsessions. Everything reminds you 
of x. Every little thing takes you back to 
the 'attractor."' 
Again and again, chaos has been por-
trayed as helping to reconcile the philo-
sophical concepts of free will and deter-
minism: The future is determined by the 
present, yes. But tomorrow hangs on the 
knife edge of today, needing but the 
barest breath of free will or circumstance 
to direct it one way or the other-toward 
a Mother Theresa, or a Qaddafi . 
Fate? Karma? Chaos? 
B ring up chaos , it seems, and pretty soon you're talk-ing about butterflies. One writer retells a Ray Brad-bury story in which a time 
traveler, cautioned not to interfere in the 
world he visits, inadvertently tramples a 
butterfly. When the voyager returns to 
~ his own time, the world is changed for-
o 
~ 
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brush stroke, the first sentence, with the 
final piece inexorably flowing from , or at 
least exquisitely sensitive to, these " ini-
tial conditions"? 
Could an understanding of dreams 
benefit from insights granted by chaos 
theory? Might their bizarre nature be the 
by-product of a chaotic system whose 
" initial conditions" are the brain waves 
corresponding to some final waking 
thought? 
Still in its infancy as a discipline, 
chaos hints at immense explanatory 
powers with applications as yet un-
charted. Strange attractors "act as a kind 
of pump bringing microscopic fluctua-
tions up to a macroscopic expression," 
Crutchfield and his co-authors write in 
Scientific American. Quantum mechan-
ics, they observe, "implies that initial 
measurements are always uncertain, and 
chaos ensures that the uncertainties will 
quickly overwhelm the ability to make 
predictions ... " It's impossible to esti-
mate the implications of that insight for 
helping to explain the maddeningly con-
fusing and unpredictable phenomena of 
everyday life. 
But answers are hard to come by. Cau-
tions Mayer Hurni, a Worcester Poly-
technic Institute mathematician, they're 
hard to come by even in the study of 
fluid turbulence, the intellectual progeni-
tor of chaos theory and the area to which 
it has been most directly applied. The 
problems Ramsey and Scheinkman have 
had in applying chaos theory to econom-
ics testify to how far the new science has 
to go. Application to yet murkier areas, 
obviously, lies still further in the future . 
Still , as yet unfettered by established 
Truth, chaos theory virtually incites 
speculation: Crutchfield and his co-
authors , for example, have suggested 
that an animal fleeing from a predator, to 
make its flight path more random, might 
rely on the "amplification of small fluc-
tuations" so characteristic of chaos. And 
in humans, "innate creativity may have 
an underlying chaotic process that selec-
tively amplifies small fluctuations" in 
the brain and molds them into the mental 
states that are experienced as thoughts. 
Such a "sensitive dependence on ini-
tial conditions" in the embryo may be a 
factor in the development of human per-
sonality, notes Alan Garfinkel , a kine-
siologist at the Crump Institute for Medi-
cal Engineering at the University of 
California at Los Angeles. And schizo-
phrenia may also result from chaotic 
process, he told Judith Hooper and Dick 
Teresi, authors of The 3-Pound Uni-
verse. Schizophrenics "wander quasi-
ever. 
Every treatment of chaos-this one 
will be no exception-records how the 
flutter of a butterfly's wings in Tahiti , 
say, could conceivably cause drought in 
the Great Plains . (The image, as it hap-
pens, goes back to Lorenz, whose classic 
"mask" has also been compared to a but-
terfly in flight.) 
Both examples illustrate a sensitivity 
to change in natural systems that the but-
terfly 's lightness and delicacy fittingly 
symbolize. Indeed , Western Maryland's 
Jack Clark thinks that chaos theory may 
have its most lasting and profound 
impact on ecological studies. " Natural 
systems are delicate and easily sent 
askew," is how he expresses the crucial, 
mathematically validated lesson of the 
new discipline. As numerous environ-
mental calamities attest, "you can have a 
nice equilibrium disturbed very slightly 
and made to go haywire." 
We need to learn that lesson again, he 
says. "Chaos theory may have come just 
in time to save us all." 
Robert Kanigel , a Baltimore-based 
writer, is the author of Apprentice to 
Genius: The Making of a Scientific 
Dynasty (Macmillan, 1986). This book 
about mentoring relationships among 
elite scientists grew out of an article pub-
lished by the Alumni Magazine Consor-
tium. 
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Toward a More 
Perfect Union 
By Julia Ridgely 
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state university's student 
newspaper plans to publish 
an article on dormitory 
conditions. The reporter 
writes a piece sharply 
criticizing the university 
for failing to test fire 
alarms or to provide 
enough emergency exits. The student 
editor submits the story for review to a 
faculty adviser, who strikes out the sec-
tion on fire safety because it's bad public 
relations. If that article is published , the 
adviser warns, he will block distribution 
of the paper. He then searches the 
reporter's desk at the newspaper office 
and finds a copy of a confidential memo 
from the director of housing-a memo, 
he suspects , that the student obtained by 
devious means. So the university expels 
the reporter without a hearing. When an 
instructor writes to the local paper 
expressing support for the student, she is 
fired. 
Reading this scenario- culled from 
real cases-few people would doubt that 
the university had violated many consti-
tutional rights , from free press to due 
process. But before 1961 , no court 
would have agreed. That year, the 
Supreme Court heard the case of nine 
black students at the University of Ala-
bama who were expelled without a hear-
ing after a protest. In this case, Dixon v. 
Alabama State Board of Education , the 
Court ruled that the students' constitu-
tional right to due process had been vio-
lated. In 1969, in the Tinker v. Des 
Moines Independent School District 
case, the court broadened the principle, 
affirming that, "it can hardly be argued 
that either students or teachers shed their 
constitutional rights to freedom of 
speech or expression at the schoolhouse 
gate." 
Just as new to the courts is the concept 
of academic freedom, the tradition that 
generally protects college teachers and 
researchers from censorship. " Most peo-
ple think that academic freedom is a con-
stitutional right ," says Matthew W. 
Finkin , chair of the American Associa-
tion of University Professors' (AAUP) 
Committee on Academic Freedom 
(Committee A). " As a legal concept, it 's 
only been in existence about 35 years. 
The idea itself goes back to the Middle 
Ages . You have an older doctrine that 
was not legally enforced in any way but 
has begun to be enforced as an aspect of 
constitutional law. The fit is not yet a 
good fit." 
Since the Middle Ages , too , town and 
gown have traditionally remained sepa-
rate. In the United States, after the Con-
stitution became law in 1787 , new , pri-
vate colleges were founded in the hope 
that they could avoid state control . In 
1819, they received the Supreme Court 
seal of approval: The landmark Dart-
mouth College case guaranteed that the 
private college, like the private business , 
should be free of federal restraint. 
In the 142 years between the Dart-
mouth and Dixon cases, the courts estab-
lished few other legal precedents to dis-
tinguish between the privileges of public 
and private universities. It wasn't until 
1961 and Dixon that the Constitution 
came to the campus gates. Since Dixon , 
The Constitution was ratified 200 
years ago. But colleges are still 
trying to reconcile the call for 
rights with the need for restraints. 
public univers1t1es have struggled to 
make the traditions of the university con-
form to the necessities of the law . 
Tracing the separate paths of public 
and private institutions is not easy, 
because distinctions can be unclear 
between the two types of universities , 
between state and federal law, and 
between protected rights and unprotected 
actions. 
Private institutions can make and 
enforce their own rules because the Con-
stitution prohibits only state actions that 
restrict rights. Just as private employers 
can require staff to quit smoking, wear 
suits, or submit to drug tests , private 
schools can require students to obey cur-
fews , carry l.D. cards, or not serve beer 
at on-campus parties. Yet most private 
colleges also recognize the value of giv-
ing students many of the rights and 
responsibilities they will have in the 
" real world" while the students are still 
within the protecting campus walls. 
The decisions of private institutions 
can be more difficult and painful than 
those of a court, since the schools must 
weigh real situations not only against the 
law but against the moral ideal of a col-
lege or university. Administrators often 
have to make spur-of-the-moment 
choices: When must a demonstration be 
stopped because it interferes with 
classes? Should a newspaper be pub-
lished even if it offends some people? 
How can the rights of an individual be 
weighed against the needs of the school? 
In effect, the college must act as its own 
court. 
Ever since the precedent set by Dixon , 
public higher educational institutions 
have been considered an arm of the state. 
Their actions are therefore the "state 
actions" that the Constitution prohibits 
from abridging freedoms. A student edi-
tor claims that cutting funds for a paper 
publishing racist articles undermines 
freedom of the press. A teacher sues on 
the grounds that the tenure system vio-
lates the right to due process. Suddenly 
private, sensitive issues become a matter 
for the courts. Fortunately for universi-
ties, the courts have slowly been devel-
oping a legal idea of academic freedom 
that in many ways parallels the tradi-
tional one. In a landmark 1957 decision , 
Justice Felix Frankfurter outlined the 
" four essential freedoms of a uni-
versity-to determine for itself on aca-
demic grounds who may teach , what 
may be taught , how it shall be taught, 
and who may be admitted to study." 
Private colleges are still deciding what 
they will permit, just as the courts are 
still wrestling with what public institu-
tions can legally restrict. Such efforts 
will not end soon. Free expression and 
tenure review will continue to be critical 
campus issues, judging from the new 
flurry of student protest and the high 
stakes involved for faculty. 
This year, as the nation commemorates 
the bicentennial of the Constitution , the 
relationship between colleges and the 
Constitution is still in its youth. The 
union is far from being a perfect one. 
Free Speech: 
'60s Legacy, '80s Issues 
Last year, Yale sophomore Wayne Dick 
offended a large part of the campus com-
munity by handing out fliers parodying 
the annual Gay and Lesbian Awareness 
Days (GLAD) as Bestiality Awareness 
Days (BAD) and targeting a student 
activist and a pro-gay-rights professor. 
Yale 's board found Dick guilty of harass-
ment and sentenced him to two years of 
probation. The organizers of GLAD 
called the satire slanderous and intimi-
dating; the law school dean said that 
Dick "ought to be ashamed of himself." 
Nat Hentoff of The Village Voice 
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helped to draw national attention to the 
case as an issue of free speech. Had 
Wayne Dick really stepped outside the 
bounds of protected speech, or was he 
just being punished because his views 
were unpopular? Dick asked Yale Presi-
dent Benno C. Schmidt , Jr. , to take 
another look at the decision. Schmidt, a 
constitutional scholar, had been 
appointed as president right after the first 
ruling in Dick's case . In his inaugural 
address , Schmidt had declared , "There 
is no speech so horrendous in content 
that it does not in principle serve our pur-
poses." At the second hearing, Schmidt 
pardoned Dick. The incident ended in a 
torrent of praise for the value of free 
expression in higher education. 
In many ways , the Dick case is typical 
of the way private colleges and universi-
ties handle these cases. Dick 's less-than-
''In addition to 
plain and simple 
First Amendment 
censorship, there's a very strong 
education interest in not censor~ 
ing what students have to say," 
notes a press specialist. 
scholarly means of expressing his opin-
ion, and the fact that it personally 
insulted a few people and offended 
many, led to the first decision to punish 
him. But over time, the broad issue of 
protecting freedom of speech came to 
outweigh the narrow one of his crude 
parody. President Schmidt declared that 
the case showed " the paramount value 
an academic community should give to 
freedom of expression, even to expres-
sion that is distasteful or silly." 
Because the Constitution has the status 
of an honored guest rather than a federal 
marshal at private colleges, these institu-
tions may take the idea of free speech as 
an educational tool a step further. Some 
use a standard similar to a journalist's 
idea of " balance" and try to create a caf-
eteria of ideas for students. Thus they 
can defend inviting Jeane Kirkpatrick or 
Jesse Jackson to speak, on the grounds 
that the college is not endorsing their 
views but offering students an educa-
tional opportunity. 
State universities don't always have 
the luxury of forming policy from princi-
ple. In 1969, in the Tinker case, the 
Supreme Court ruled that a group of high 
school students was entitled to wear 
black armbands in protest of the Vietnam 
War. Even more important, the court felt 
the students were entitled to the full 
range of First Amendment rights. 
This decision came at the peak of an 
era in which students' desire for more 
involvement in politics and in critical 
social issues had led to a national "free 
speech" movement on campus. The 
movement, a symbol of student activ-
ism, began in 1964 when the University 
of California at Berkeley took action 
against a group of young Republicans. 
They had brought buses on campus to 
transport students to the Republican 
National Convention , thus breaking a 
Berkeley rule against political activity on 
school property. By the time the Berke-
ley free speech movement died down, 
there was little that students weren't 
allowed to say, print , distribute , or show 
on campus. 
This doesn't mean that students at state 
schools have no rules to obey. They must 
still adhere to the law on everything from 
the state 's legal drinking age to local fire 
codes. They also face campus discipline 
should they break those laws. Just two 
years ago, Berkeley arrested students 
protesting against investments in compa-
nies doing business in South Africa . The 
students had occupied Sproul Hall , site 
of many of the free speech movement 
protests. The university made clear that 
First Amendment rights didn ' t extend to 
blocking campus buildings. 
The Supreme Court agrees, recogniz-
ing that some restraints on free expres-
sion may be necessary to keep the peace 
on campus. Last year, in Bethel School 
District No. 403 v. Fraser, the high court 
said that school officials had the right to 
stop a student government candidate at a 
required school assembly from giving a 
campaign speech packed with sexual 
puns. Some civil-rights activists criti-
cized the decision as backing down from 
Tinker. Justice William Brennan set the 
limits in his concurring opinion: " School 
officials . .. do [not] have limitless dis-
cretion to apply their own notions of 
indecency. Courts have a responsibility 
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to insure that robust rhetoric . . . is not 
suppressed by prudish failures to distin-
guish the vigorous from the vulgar." 
Just as the actions of the '60s opened 
the door to free speech on campus, the 
issues of the '80s may force schools to 
decide how far open the door may swing 
before there ceases to be a difference 
between the atmosphere of the university 
and the rest of the world. Today's 
protests-on such issues as South Afri-
can investments and CIA recruiting-
take aim not only at social problems but 
at the heart of the university itself. Pro-
testers demand that the college account 
for its investments , defend its recruiting 
policies , justify whom it chooses to 
honor, and explain why it treats the sur-
rounding community as it does . In this 
new age of protest , higher education may 
be pondering how great a blessing liberty 
can be on campus. 
Free Press: 
The Value of Many Voices 
"The vast majority of calls we get are 
problems with censorship," says Mark 
Goodman , executive director of the Stu-
dent Press Law Center in Washington , 
D.C. "The most frequent topic for cen-
sorship is stories that are critical of offi-
cials or school policy. We have calls 
from college newspapers where adminis-
trations have confiscated copies or have 
fired student editors or suspended them 
from school." 
Often, college funds are used to sup-
port publication of campus papers; at 
public institutions, public funds are often 
involved as well. Yet because the Consti-
tution bars the states from curtailing 
press freedom, student papers at state 
schools are free to ridicule the board of 
trustees , to refuse to advertise gay 
dances , or to reject ads for the Army. In 
local cases, the same right has been 
extended to campus humor magazines, 
underground papers, and political tracts. 
With so many types of publications, 
some of which go out of their way to 
shock and offend, chances are good that 
competing activist groups or administra-
tors will try to draw the line. 
College editors were involved in about 
half of the 556 cases reported to the Stu-
dent Press Law Center last year. In some 
instances, school administrators failed to 
understand that the law limits their 
actions. But often the cases centered on 
hazy legal points : Can a student paper 
run an editorial endorsing political candi-
dates? Can it refuse to accept "roommate 
wanted" ads that specify lesbian room-
mates only? Because the Supreme Court 
has ruled on only one student press case 
(involving an underground newspaper) , 
most state courts regard the issue as one 
of first hearing, meaning they must thor-
oughly research all precedents before 
hearing the case. Student editors who'd 
rather not go this long route , even with 
the aid of civil rights attorneys, often 
choose to settle out of court. 
Student journalists at private schools 
don't usually have the option of taking 
legal action in censorship cases. Instead, 
they rely on the school 's belief in free 
speech, and its fear of bad publicity, to 
protect their independence. A current 
theory that a clear-cut, hands-off policy 
may protect private schools from libel 
suits involving student publications gives 
an added incentive to administrators to 
keep their distance. 
" In addition to plain and simple First 
Amendment censorship ," Goodman 
says, " there's a very strong educational 
interest in not censoring what students 
have to say." He adds that, in his experi-
ence, private schools " for the most part 
recognize the serious educational utility 
of not censoring." 
At many institutions , the laissez-faire 
policy has grown out of years of control 
and confrontation. As the newspaper of 
record for a Catholic institution, Vil-
lanova University's award-winning 
weekly paper is expected to reflect the 
church's teachings on such sensitive 
issues as homosexuality and abortion. 
June Lytel , professor of English and 
adviser to The Villanovan for almost 13 
years, says that "the policy, generally 
speaking, has evolved over the years into 
'Leave well enough alone.'" Where 
before, administrators would have 
demanded to review or delete articles , 
they are now more likely to trust the stu-
dents to demonstrate a sense of "social 
responsibility." 
In addition , college officials may now 
be more conscious that free speech as an 
issue can cause more trouble than free 
speech as a fact. Students who become 
campus editors , Lytel says , "are bright 
and interested, but they tend to want to 
be remembered as having championed a 
cause." Yet she adds , among administra-
tors and teachers, " I think there 's been a 
recognition that if you yak about some-
thing as if it's a thunderstorm when it's 
just a breeze, you get a thunderstorm in 
reaction." 
Prof es so rs and Privileges 
In the anticommunist fervor of the '50s , 
faculty members at many universities , 
public and private , were asked to sign 
loyalty oaths or risk losing their jobs. But 
with this stunning exception, govern-
ment regulation of faculty has been 
directed mainly at teachers in public pri-
mary schools , and then usually at the 
curriculum, beginning with the cele-
brated Scopes "monkey trial." In 1926, 
John Scopes , a Tennessee biology 
teacher, was found guilty of breaking a 
state law banning the teaching of evolu-
tion. It wasn ' t until 1968 that the 
Supreme Court reversed the Scopes deci-
sion , saying that the state had no right to 
place unconstitutional restrictions on its 
employees. 
Efforts to silence individual teachers in 
or out of the classroom have been more 
common. On campus , the appearance in 
recent years of a special interest group 
called Accuracy in Academia (AIA) 
raised fears of a resurgence of '50s-style 
political censorship. Using student 
informants, AIA seeks to discover and to 
report classroom cases of " error" -
usually a presumed liberal bias. The 
group's small size and low budget, how-
ever, make it less of a real threat than an 
ideological one. 
Courts have ruled against restricting 
teachers' free expression on the grounds 
of public interest. The country needs 
good teachers and cannot afford to ban 
people from the profession because of 
their personal beliefs or what they say or 
do outside the classroom. In 1952, in 
Wieman v. Updegraff, Justice Frank-
furter offered his famous opinion that "to 
regard teachers-in our entire educa-
tional system, from the primary grades to 
the university-as the priests of our 
democracy is . . . not to indulge in 
hyperbole." 
In the close quarters of a university, 
where personal beliefs and principles are 
eagerly discussed, it's not always easy to 
separate protected "extramural utter-
ance" from the personality and ideas of 
teachers. An outspoken critic of the 
administration who is denied tenure may 
be suffering from the spillover effects of 
his or her beliefs. 
Faculty who already have tenure are 
generally safe from attack. But " it does 
come out earlier within the career" of 
younger faculty, as well as while a candi-
date is applying at another institution , 
notes William Van Alstyne, professor of 
law at Duke University and a member of 
AAUP's Committee A. Senior faculty 
may have opinions quite different from 
those of junior faculty being considered 
for tenure. "They may reason their way 
to a negative vote by thinking that, if the 
candidate has a certain belief, it's a sign 
that he or she is unfit," says Van Alstyne. 
Tenure cases center more often on due 
process than on free speech. Due 
process, a provision of the 14th Amend-
ment, guarantees that fair procedures 
will be used by the government in deter-
mining punishment or promotion. In ten-
ure cases , due process is invoked less 
frequently than the Civil Rights Act, 
since many such cases center on charges 
of discrimination. But due process does 
come into play in cases like Davies v. 
Kahn. 
Last year, Stanford University invited 
"Athletes may be subject to 
special kinds of discipline and regula, 
tion, but that doesn't give the 
university carte 
blanche to violate 
their rights," a 
lawyer contends. 
Norman Davies, a distinguished scholar 
of Eastern European history, to be a vis-
iting professor. Reviewers had praised 
his book on the history of Poland, but 
noted with concern that the work paid 
almost no attention to the role of anti-
semitism in Polish history. Davies 
wanted to join the full-time faculty at 
Stanford. He was twice considered and 
rejected for a tenured position, the sec-
ond time after a close vote. 
Davies sued, convinced that historian 
Harold Kahn and other faculty members 
had defamed his academic reputation and 
blocked his appointment. A lower court 
ordered Kahn to explain in a deposition 
what he had said, written, and done in 
the faculty meeting. The appeals court 
later overturned that ruling. 
Matthew Finkin of the AA UP praises 
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the appeals court for "facing the music" 
of a difficult question. "There's no such 
thing as a defamatory idea," he says. 
"The court came to grips with the fact 
that there's a conflict of values between 
the need to protect against defamation 
and to allow scholarly debate." 
Freedom of speech for faculty has 
been well established, not only because 
it is in the tradition of academic freedom 
but because it is in the interest of educa-
tion. But when faculty members sign 
research contracts, either for the govern-
ment or for private industry, they may 
lose many of their privileges . 
Most schools have strict guidelines on 
what limits companies can place on 
researchers- whether, for example , 
someone developing a new widget for a 
corporate sponsor can be required to 
agree not to publish articles on widget 
design theory in technical journals. Gov-
ernment control , however, can extend 
well beyond the bounds of a contract. On 
grounds of security, the government 
requires some employees to submit 
everything they intend to publish for 
review; this rule has been applied to pro-
fessors engaged in government research. 
Some faculty may be so eager for 
grants that they sign contracts without 
fully understanding the consequences, 
Van Alstyne says . But, he adds, " the 
AA UP cannot have these things judged 
wholly according to volition or nonvoli-
tion of the participants. Most ofus [at the 
AAUP] have taken the view that, what 
the government can't do by statute, it 
can't do by contract." Some restraints , 
for example on publishing very sensitive 
military work, may be appropriate. But 
at some point, he says , the restrictions 
would greatly change "a university in the 
sense that we now understand it. We all 
draw lines of some kind, but the hazard 
is there: the doctrine of the opening 
wedge." 
Search and Seizure's 
Latest Challenge 
No recent civil rights issue has caused 
greater concern than that of drug testing , 
which pits the desperate national need to 
control drug abuse against one of the 
gravest invasions of privacy imaginable. 
The question is creeping into colleges by 
way of the sports field. The National 
Collegiate Athletic Association (NCAA) 
policy of drug tests for national athletic 
events has led many universities to start 
their own testing programs. They don ' t 
want to be embarrassed should their 
teams make it to national competitions 
and fail the drug tests. 
A typical program at the University of 
Colorado involves random testing not 
only of players but of student trainers 
and cheerleaders . An uncomfortable 
aspect of the program is that it requires a 
coach or faculty member to be present 
during urine collection to prevent fraud. 
The Fourth Amendment protects citi-
zens against unreasonable search and sei-
zure, requiring "probable cause," or rea-
son for suspicion, before a court will 
issue a search warrant. David Miller, an 
attorney with the Colorado Civil Liber-
ties Union, which has filed suit against 
the university, believes that probable 
cause is at the heart of the issue. "The 
NCAA's own studies show there 's less 
drug use among athletes than among the 
general population," he says. " Athletes 
may be subject to special kinds of disci-
pline and regulation, but that doesn ' t 
give the university carte blanche to vio-
late their fundamental constitutional 
rights in a most egregious fashion." 
But just as in cases of drug testing on 
the job, the right to privacy must be 
weighed against the value of inhibiting 
drug use. Athletes are already subject to 
restricted diets , mandatory workouts, 
and regulated schedules. Why shouldn't 
they submit to drug tests in return for the 
privilege of being on a team? 
Although some of the legal questions 
may be the same, the difference between 
a bed check and a urine sample is the 
degree of intrusion and seriousness of the 
consequences. At the University of Col-
orado, students who test positive for 
drugs are taken off the team but are not 
reported to the police. Presumably, a 
university has an interest in helping stu-
dents get off drugs , not sending them to 
jail. Yet, says Judd Goldin, a private 
attorney working on the case, "all it 
would take would be a tough prosecutor" 
to obtain the records and prosecute the 
students . "There's some irony there," he 
adds. "They say they're playing police, 
but they're really not." 
In March, a Stanford senior became 
the first student athlete to win a case 
against the NCAA's drug-testing policy. 
Simone LeVant considered the policy to 
be "patronizing and paternalistic" and 
an invasion of her privacy. In ruling in 
her favor, a California Supreme Court 
judge called the testing policy "over-
broad," intrusive, and unconstitutional. 
He blocked the NCAA from barring her 
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from a diving competition after she had 
refused to sign a form consenting to uri-
nalysis. The decision , although based on 
the right-to-privacy clause in the Califor-
nia Constitution, may be so broad that it 
could sack the whole drug testing pro-
gram, Levant's lawyers contend. 
The scarcity of lawsuits may be due to 
the fact that, so far, drug testing applies 
only to what might be called a special-
interest group of students. Says Art Spit-
zer, an attorney with the ACLU's Wash-
ington, D.C. , affiliate, "I think if the 
university tried to extend the policy to 
non-athletic teams like the intercollegiate 
debate team, we might get a plaintiff. 
Student athletes aren ' t interested in liti-
gation , they're interested in playing." 
Rights and Religion 
In 1940, when the AAUP issued its 
Statement of Principles on Academic 
Freedom and Tenure, it allowed univer-
sities to make clearly stated exceptions 
"because of religious or other aims of the 
institution." But changes both in reli-
gious denominations and in the universi-
ties have made such distinctions largely 
unnecessary. The AAUP's 1970 Inter-
pretive Comments on the Statement indi-
cated that " most church-related institu-
tions no longer need or desire the 
departure from the principle of academic 
freedom implied in the 1940 Statement, 
and we do not now endorse such a depar-
ture." 
Like employees anywhere, instructors 
at colleges or universities with a religious 
affiliation are aware that they may have 
to give up certain rights for the privilege 
of teaching there. 
Spitzer of the ACLU wrote a brief on 
behalf of Georgetown University last 
year after some students sued to be able 
to establish a gay interest group on cam-
pus. "Many private universities take the 
position that part of what they're here to 
teach is respect for the same principles 
that underlie the First Amendment," 
Spitzer says. "There are others whose 
whole purpose is to serve some less uni-
versal goal. There's no copyright on the 
word university, no reason a gay group 
can't set up a gay university. A private 
university is within its moral rights to 
say, 'We believe in freedom of speech, 
but there are certain other things that we 
believe in, too."' 
Julia Ridgely is assistant editor of the 
Alumni Magazine Consortium. 
THE ENTREPRENEURIAL SPIRIT 
SIXTH IN A SERIES 
A Peddler's Tale 
S cene 1: Institute Park, early 1900s. A boy brings lunch to his dad, who's on break from the American Steel and Wire Com-
pany in Worcester's Northworks build-
ing. From their spot on a knoll in the 
Park, they look up at Worcester Tech, 
the college on the hill. "Someday," says 
the father, "I'd like to see you go there." 
The boy smiles and nods. 
Scene 2: Various locations, spanning 
many decades. As the boy grows into a 
man, his successes are many. In Worces-
ter, New York, and cities throughout the 
country, he quietly makes a name for 
himself in manufacturing circles. He 
does attend the college on the hill , but 
only for a year. 
Whether you're selling 
milk, wire, or ball 
bearings, it's all a 
matter of finding 
yourself a niche, says 
0. Vincent Gustafson. 
Photos by Robert S. Arnold 
By Michael Shanley 
Scene 3: Harrington Auditorium, Wor-
cester Polytechnic Institute, May 1985. 
Sixty years after leaving WPI, the boy-
tumed-man is on stage before thousands 
of graduating seniors, parents, and hon-
ored guests. He steps forward to receive 
an honorary doctor of engineering 
degree. Unlike the graduates, he looks 
not to the future but to the past. He 
thinks of lunches in the Park. He thinks 
of his father. He thinks, "I finally got it." 
T hese episodes chronicle a part of the life of 0. Vincent Gustafson '29, a man too restless to be contained by 
the four walls of a classroom. 
"I never felt I was ready for WPI," he 
admits, meaning never quite ready to 
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slow down long enough to earn a degree. 
"I saw too many things that could be 
done outside." 
It's not surprising, really, when you 
consider that Gustafson had a series of 
successful business enterprises already 
under his belt by the time he hit college. 
Not surprising once you understand that 
in his early teens he had eight or 10 kids 
working for him in his newspaper distri-
bution business. Not surprising after 
you've grasped this astonishing fact: 
before he was 18 years old he had saved 
$5,000, a small fortune by 1920s stan-
dards. 
"I peddled papers every day of the 
week-mornings, nights, and Sundays," 
explains the founder and chairman of 
Worcester's Lundquist Tool & Manufac-
turing Company. "On top of that, I 
worked on farms throughout the area, or 
in a nearby factory, standing on a box, 
turning wooden ice pick and screwdriver 
handles on a lathe. There were no labor 
laws- and no deductions from your pay, 
either." 
But as he learned to climb, he also 
learned to fall . In the Great Crash of '29, 
he lost nearly all of that $5,000 and 
whatever else he had saved. "I'd been 
playing the stock market even when I 
was selling papers ," Gustafson explains. 
"In '29, when I was at American Steel & 
Wire, I saw RCA stock fall from 105 to 
6 or 7 in a matter of weeks." 
It wasn't the last time he would take a 
beating. Throughout his career he would 
take risks, reaping the rewards and 
accepting the losses. Even in recent 
years, as a venture capitalist, he has suf-
fered setbacks among the triumphs . A 
consummate entrepreneur, though, he 
discusses losses and gains in the same 
evenhanded manner. 
Gustafson learned early how to roll 
with the punches in the capricious world 
of big business. 
"After my first year at Tech , my 
brother, Russell , and I bought a 6,000-
quart milk business on Union Street," the 
Worcester native explains. "The milk 
came by train from New Hampshire to 
the Lincoln Square freight depot. After 
about six months , we were served with 
papers notifying us that there were chat-
tel mortgages on two of our four pasteur-
izers. We were just kids and our lawyer 
had neglected to tell us about the mort-
gages. So we lost the business" - and 
went on to the next. 
He planned to begin his sophomore 
year at WPI in February of 1926, but at 
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the time the college didn't permit stu-
dents to begin their studies midway 
through the year. 
"My father had worked for many 
years at American Steel & Wire at 
Northworks. That was back when it was 
one of the greatest wire mills in the 
world. He got me a job, but the only 
hours available were from 7 o'clock in 
the evening to 6 o'clock in the morning." 
For the next four years, he learned the 
wire business, moving from the produc-
tion line to a supervisory position. When 
he had time, he took classes at North-
eastern University's extension at the 
Worcester YMCA. To complete the 
required lab work, he'd take the Saturday 
train to Northeastem's Boston campus. 
At. ,the same time, Gustafson was 
involved in another venture with his 
brother. "After the milk business went 
under, we bought a hay and grain store at 
Lincoln Square. We sold paint and glass, 
oil, and chemicals-everything people 
needed around their houses or farms. 
Eventually, Gustafson became chief 
wire inspector at American Steel. To get 
an idea of the magnitude of the operation 
at Northworks, consider this: there were 
12,000 to 14,000 people working in that 
one division. (Worcester as a wire mill 
center had about 25 ,000 workers in the 
industry.) 
But it was the mid-1930s; Europe was 
on the verge of war, and production in 
factories like American Steel would soon 
be regulated by the government. 
At about that time, in 1935, Gustafson 
was approached by a New York City-
based company that represented three 
Swedish steel mills. (American Steel got 
its raw material from Sweden, home to 
the world's purest supply of ore.) 
The company, Ekstrand & Tholand, 
Inc., was looking for a sharp young man 
with a knowledge of the steel and wire 
industry. And it wouldn't hurt if he could 
speak and read a bit of Swedish. 
"I was frightened to death," says Gus-
tafson of the prospect of moving to New 
York. "After all, I was just little Vinny 
from Worcester." 
But little Vinny was too smart to tum it 
down. 
He went to New York and for the next 
six years traveled the eastern part of the 
nation, logging by car up to 70,000 miles 
a year. He sold, among other products, 
the wire that eliminated sticky valves in 
automobiles, a breakthrough that is still 
used today. 
As with most who are successful, Gus-
tafson wasn't afraid to get his hands 
dirty. He was a product engineer, but he 
did whatever had to be done. 
"In those days," he recalls, "the 
Swedish ships came in on 57th Street-
Pier 97. But no rail freight went out of 
Manhattan. It all had to be shipped by 
barge across the Hudson River to the 
New Jersey side, where rail traffic dis-
tributed it throughout the country. So if 
your ship was running five days late 
because of the weather, and you had to 
0. Vincent Gustafson '29 and Don 
Bouthillier, quality assurance manager 
at Lundquist, make adjustments to a 
state-of-the-art computerized coordi-
nate measuring machine able to per-
/ orm statistical analysis and statistical 
process control on machined or f abri-
cated parts. 
get your steel across the river that night 
and get it on its way to Detroit , well , 
you 'd be down there on the pier, with 
pails of beer or whatever it took to get 
the shipment moving , to get that barge 
up against the side of the ship by the 
hatch doors so the steel could be dumped 
out from the belly. Many a day I stayed 
at the docks until I saw the barge sail 
across the river." 
1 ust as Gustafson juggled several business interests as a teenager, he dabbled in other projects while working for Ekstrand & Tho land. e became treasurer of General Steel 
Warehouse Company of Chicago, an 
arm of E & K with huge warehouses in 
Cleveland , Detroit , Chicago , Los 
Angeles , and Toronto. 
He was also director and manager of 
the eastern plant of Koebel Diamond 
Tool Company, a position he would hold 
until 1974. He would later transfer to 
Lundquist the Koebel procedure for pro-
cessing diamonds with iron powder. 
And of course he was dabbling in the 
stock market and generally keeping his 
eyes open for new opportunities. 
"All this time, though ," he notes, " the 
war in Europe continued to boil. And 
even though neither Sweden nor the 
United States were in the war, we began 
to lose shipments at sea , and it was 
becoming impossible to supply the 
assembly lines properly. The company 
was losing its purpose ." 
The government was urging people 
like Gustafson to apply their skills to the 
war effort. 
Expecting to be drafted , the 35-year-
old Gustafson returned to Worcester and 
took a position with Johnson Steel & 
Wire Company. 
"At that time ," he explains , "all the 
great Russian and European cities had 
what were called anti-barrage balloons in 
the air. They were up 30,000 or 40,000 
feet , and the German planes would hit 
them and they 'd fall. Since the balloons 
were blown around violently in the wind , 
it took fabulous wire to make the cables 
that held them. 
"Johnson Wire was a mill of fence, 
barbed , and 'common product ' wire. I 
became their general manager and 
helped them get started in high-quality, 
high-tensile cable work." 
By this time , Gustafson knew the busi-
ness as few others did . As with most who 
become experts, the knowledge grew 
from an abiding love of the subject mat-
ter. Ask him what makes good wire , for 
example, and he'll answer, "What 
makes good wire is the same thing that 
makes good people. If your genes are 
good , and you ' re brought up right , 
chances are you ' ll be a good person. In 
the same way, if you 've got good, clean 
ore , and your production process is 
meticulous , you'll get good wire." 
It's no accident that Swedes have been 
at the forefront of the steel and wire 
industry, both in Worcester and through-
out the world. 
"The Scandinavian countries have 
been in the business from day one," Gus-
tafson explains. " And it's because 
they 've got the ore there. So when some-
one in America wanted to start a quality 
steel or wire business , they went to Swe-
den to get the people to run it." 
Instead of being drafted into active military service after returning to Worcester, Gustafson was deferred to work as a civilian helping the 
U.S. produce high-quality steel. A rod 
mill was taken over in Johnstown , Pa ., 
and cleaned up to make top-grade rods. 
The rods were then shipped to Worces-
ter, where Johnson Wire produced wire 
and other products for the war effort. 
When the war was finally over, Gus-
tafson bought at auction a company 
Gustafson at 
Lundquist's optical 
comparator, which 
magnifies fabricated 
parts to enable test-
ing of sphericity and 
linear dimensions. 
called Lundquist Tool. 
"It had no business and was closed 
down," Gustafson says. " I just bought 
the facilities." 
He had an idea-several , actually. 
"While I was in New York, one of the 
Swedish companies that was a member 
of the consortium I worked for had prod-
ucts called iron powder and sponge iron. 
The ore in Sweden is so rich that it runs 
about 96 or 97 percent iron right from the 
top of the ground. The only impurities 
are sticks and stones and sand . [Here in 
the U.S ., on the other hand, the ore has 
high percentages of impurities such as 
phosphorous and sulphur.] 
" Once you've screened off the sticks 
and stones , you 've got sand [silicon] and 
iron. As you heat that up in furnaces, it 
becomes just about the purest iron you 
can get. It drops onto a conveyor belt 
like a cow flop. If you break a " cake ," as 
we call it, it 's like molasses candy- the 
silicon turned to glass, and it was pure 
iron." 
In the big mills that were making high-
quality steel for machining parts, he 
says, they would throw tons of these 
sponge iron cakes into the furnaces-or 
heats- to balance the chemistry because 
it was a known element. 
From Lundquist Tool , Gustafson sold 
shiploads of cakes. 
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"We also ground them up and 
screened them out just like flour. One of 
the first products that material was used 
for was to make bearings for refrigera-
tors, vacuum cleaners, and any other 
kind of equipment that had bearings you 
couldn't lubricate." 
When Gustafson had witnessed this 
process years before in New York, it led 
him to get involved in another of his 
many business ventures. "Back in 1935, 
the Koebel Diamond Tool Company in 
Detroit developed a process for setting 
diamonds in iron powder." 
Gustafson became manager of that 
company's eastern plant. During the war 
years, it was one of the leading suppliers 
of diamond tools to general and aircraft 
manufacturers. 
After buying Lundquist , Gustafson 
brought the diamond powder toolmakjng 
process to Worcester. 
"At one time ," says Gustafson from 
his comer office on what is now the 
administrative wing at Lundquist , "we 
had about 50 people on this floor makjng 
diamond tools. And at another location , 
we had about 30 people makjng six-foot-
diameter diamond circular saws for cut-
ting stone in quarries." 
Eventually, the saw business was sold 
to a company in Oregon and the diamond 
tool business to Norton Company. 
"I was more or less independent wher-
ever I went ," Gustafson explains. "I 
hired myself that way so I could always 
have two or three other things going." 
During the war, Gustafson had 
received advice from some of the friends 
he had established at General Electric 
plants throughout the region. 
" 'Vinny,' they said, 'get a stamping 
plant or a screw machine plant and go 
after business from GE's new clock divi-
sion.' During the war, electric clocks 
weren't made, and they were predicting 
a booming business after the war was 
over. 
"So I was keeping my eyes out for a 
place where I could make tools and 
stampings." 
After acquiring Lundquist Tool, Gus-
tafson was ready to fill GE's need for a 
plant to produce parts for clocks and tim-
ers. This move would continue one of 
Gustafson's lifelong business practices-
" niche-filling." 
" There are areas of production that I 
call the 'niche-fillers of the world.' They 
don't have to be especially large or visi-
ble, but they fulfill a definite need. If you 
have a specialty product, you can proba-
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The 80-year-old Gustafson is still very 
much on the move at Lundquist and 
several other business ventures that 
compete success/ ully with both foreign 
companies and American industrial 
giants. 
bly stay alive, even in times as competi-
tive as today's." 
It was this same theory that led Gustaf-
son in the late 1950s to start making 
bearings, which to this day are Lund-
quist's bread and butter. 
Today, when times are hard for com-
panies like Lundquist , the "niche-
filling" theory is a lifesaving device. 
"In the last couple of decades, tech-
nology has been transferred all over the 
world," Gustafson notes. "Where once 
only certain American companies could 
produce certain products , now they can 
be produced almost anywhere. American 
companies have been forced to stream-
line. They can no longer live in a 10-
room house when they need only seven. 
They have to fight for their market share 
now." 
Lundquist, with about 120 employees , 
(and another 30 or so at Lutco Bearings, 
where much of the assembly work is 
done) has stayed alive by finding a niche . 
" The Japanese will come over here 
and cut their prices to the bone for a five-
million-piece metal parts order," Gustaf-
son contends. "But they're not so inter-
ested in the 5,000-piece orders. We'll 
take those 5,000-piece orders, and fight 
for our share of the bigger orders-we 
still get some of those , too. 
"In the bearing business, for example, 
we specialize in things like materials 
handling equipment-farm machinery, 
front-end loaders, fire engines-and 
hinge bearings for use in doors that just 
can't fail-in places like submarines. We 
also make special metal parts for compa-
nies like GE and Xerox.'' 
Gustafson knows what it's like to lose 
the battle to new industrial giants like 
Japan. New England High Carbon Wire 
Corporation, of Millbury, a company he 
and seven other area businessmen 
acquired in 1958, closed in 1980, a casu.,. 
alty of the new global economy. 
"At one time, we had 500 workers in 
that plant," he recalls. "And we were 
one of the world's biggest producers of 
specialty high carbon and alloy wires. 
But in the late '70s, we fell victim to the 
'Japanese invasion.' " 
T hese days, the 80-year-old Gustafson says he's passing off most of the business responsibilities to the youn-
ger generation (his son-in-law, John 
Stone, is president of Lundquist), but 
you wouldn't know it by lookjng at a list 
of his activities. 
As a venture capitalist, he's got a stake 
in seven or eight different companies, all 
in the manufacturing arena. "To keep 
things straight, I have a briefcase for 
each company," he says with a chuckle. 
Of his relative success over the years , he 
offers, "I'm batting better than .500. 
I've lost my share, but I've done all 
right. 
Beyond that, he holds a slew of direc-
torships and civic positions. He's worked 
tirelessly as a volunteer for a host of 
regional agencies. 
"I'll probably never retire," he muses. 
"I love it too much, and I'm too rest-
less." 
Still, he hopes to do a lot more travel-
ing, and looks forward to spending more 
time gardening and working outdoors 
with his large family. But always there'll 
be irons in the fire. 
"I've always been a peddler, and that's 
all I've ever wanted to be," he says, 
" I'm willing to work, I'm willing to 
spend the time on a job, and I'm not 
afraid to learn. Practically anybody can 
succeed in a given situation, if they dedi-
cate themselves." 
Then, as an afterthought, he adds, 
"But you've also got to be willing to 
gamble.'' 
Will, dedication, and a dash of cour-
age: a prescription for entrepreneurial 
success, a characterization of the life of 
0. Vincent Gustafson. 
Michael Shanley is a freelance writer liv-
ing in Holden, Mass. 
The Interactive Qualifying Project 
continues to be one of the Plan's most 
distinctive features. In fact, many 
graduates see their professional lives as 
an endless stream of IQPs. 
TheIQP: 
A Broader 
View from 
the llill 
By Paul Susca 
Photos by Robert S. Arnold 
I magine a country where a third or more of the population live in refu-gee camps. You could be thinking about Somalia, where years of civil 
unrest and famine in western Africa have 
swept one to two million people into the 
camps . But today, solar technology 
offers a shred of independence to the ref-
ugees , who depend on government aid 
for their daily existence. 
Photovoltaics-solar cells that turn the 
sun 's energy into electricity-could gen-
erate the power needed to pump water 
for the refugees at a fraction of what the 
Somalian government now spends on 
imported diesel fuel. Solar energy's reli-
ability, independence , and low cost 
make it ideal for Somalia's refugee 
camps, says physics major Nancy Teas-
dale '88. But even those advantages are 
not enough , she points out; there are 
social factors that keep photovoltaics 
(PV) out of the camps. 
Teasdale is in the midst of her IQP-
Interactive Qualifying Project-on solar-
powered water pumping systems in 
Somalia's teeming refugee camps . But 
her work has taken her far beyond under-
standing the operating characteristics of 
modular solar cells and the maintenance 
requirements of submersible pumps. 
Understanding how the solar cells and 
pumps would function in a larger socio-
political system-and whether they rep-
resent "appropriate technology" for the 
refugees' needs- has required Teasdale 
to delve into cultural practices of the ref-
ugees, attitudes of the native govern-
ment, the role of international relief 
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Randall Briggs '86 (previous page) 
was a winner of last year's Presi-
dent's IQP Award for his research 
on waste problems that would 
result from industrial activity on 
the moon. 
agencies, and the political situation in the 
region. 
If those subjects sound foreign to the 
milieu of engineers or scientists, then 
Teasdale has chosen her topic well, for 
that is the intent of the IQP A degree 
requirement for WPI undergraduates 
since 1973 , the IQP calls on students to 
"define, investigate, and report on a 
topic of their choice relating science and/ 
or technology to some social need or 
issue," according to Dr. Lance Schach-
terle , chairman of the Division of Inter-
disciplinary Affairs (DIA), which over-
sees IQP work done by every WPI 
undergraduate. 
Both "science and technology" and 
"social need or issue" are defined rather 
broadly by the program. Indeed, IQPs 
completed during recent years included 
writing an expanded canoe guide to the 
Nashua River, evaluating the 55-m.p.h. 
Junior Nancy Teasdale holds a 
latest-generation solar photovol-
taic cell, a module that can be 
used singly or in arrays up to the 
tens of thousands, enabling gener-
ation of electricity in even the 
poorest, most remote regions of 
the world. 
speed limit, and investigating sex dis-
crimination in the sciences and engineer-
ing. And one of this year's recipients of 
the President's IQP Award focused on 
programs to educate high school students 
about careers in engineering. 
The rationale behind such a wide-
ranging program lies in its goals. In 
order to encourage engineering, science, 
and management students to become 
more aware of the effects of their profes-
sions on society, Schachterle explains, 
the program avoids restricting the aca-
demic disciplines applicable to studying 
technology-society interactions. Since 
students are required to venture outside 
their own fields, giving them more lee-
way in defining their projects enables 
them to set up camp where they feel most 
comfortable-in fields such as history, 
literature, sociology, political science, 
economics , ethics, or management. A 
practical consideration in keeping the 
disciplinary barriers down, Schachterle 
adds , is the desire to include the interests 
of as many faculty members as possible. 
Besides enabling students to become 
aware of the interactions of technology 
and society and encouraging them to 
make policy recommendations, the goals 
of the IQP include cultivating the habit 
of questioning prevailing social values 
and structures. 
One of the assumptions that IQPs often 
force students to assess is "the more 
technology, the better." Teasdale is com-
pleting her project under the guidance of 
Prof. Edward Clarke, who advises more 
than a dozen solar energy-related 
projects every year. Originally, she 
reports , she assumed that photovoltaics 
could be easily used by anyone. After 
all, "a PV panel just sits there in the sun 
and does its thing year after year," she 
notes. 
"But that's not necessarily a good 
assumption,'' she now relates. After 
studying current PV technology in devel-
oping nations, Teasdale contacted a 
number of people close to the refugee 
problem, with the help of Dick Ford, a 
professor at Clark University, who is 
involved in the study of international 
development. By conducting interviews 
with Somalian government officials as 
well as with relief agencies such as Save 
the Children and Oxfam America, Teas-
dale learned that there are institutional as 
well as cultural obstacles to use of PV 
power in refugee camps. 
For one thing, she found that some 
international relief agencies and govern-
ments, which provide aid based on the 
number of refugees in camps, seem to 
create a perverse incentive to keep peo-
pie in refugee status. Moreover, while 
PV systems are virtually maintenance-
free, the water pumps they power do 
require upkeep. That creates a conflict 
with the socially defined roles of women, 
since they, says Teasdale, make up the 
vast majority of refugees and would have 
to be trained to keep the pumps working. 
Eventually, the social aspects of Teas-
dale's project took on dimensions 
broader than the technical alone. Her 
report contains just two appendices deal-
ing with PV technology; the rest of the 
report deals with the attending social 
issues. 
Her report concludes with a call for 
further IQP study into the issue of appro-
priate technology as well as the specific 
problems of Somalia. "The opportunity 
is here ," she says, "for someone to do 
something that's really alive in this area." 
In fact, it's not uncommon for individual 
IQPs to continue from year to year, tap-
ping the creative energies of new teams 
of students whose interests coincide with 
previous teams' goals. WPI's project 
planning system enables this type of 
Mathematical sciences major 
Michael Visintainer '87 (left) and 
Thomas Petersen '87 EE, who 
completed their IQP at WPl's new 
London Project Center, studied the 
effects of changes like the growth 
of private health care on the 
government-funded British 
national health system. 
cooperation. For example, for several 
years now, a new team of four to five 
students has taken over joint editorship 
of the GASCAN Journal, a technical 
periodical that documents the efforts of a 
half dozen other student teams complet-
ing projects-also multi-year, multi-team 
efforts-on experimental packages that 
will fly aboard future space shuttle mis-
sions. 
While alerting students to their respon-
sibilities as professionals is a major goal 
of the IQP, each project approaches this 
objective differently. "You can't make 
people better citizens," says John 
O'Connor, professor of Social Science 
and Policy Studies and of Management. 
"What you can do is expose them not 
only to the issues but to the thought pro-
cesses that would enable them-should 
they have the value structure-to become 
better citizens by attacking those issues 
analytically." O'Connor encourages his 
IQP students to investigate the back-
ground of their project topics in depth, so 
that at least half of the final report is a 
review of the issue's social context. 
O'Connor is one of the coordinators 
for IQPs in the Health Care and Technol-
ogy division. Under his guidance senior 
Alan Clune EE has been studying the 
medical malpractice issue since last fall. 
After studying the social dimensions of 
the issue, Clune has concluded that tech-
nology is at least partly responsible for 
the controversy. "When you read about 
technology in the medical field, you get 
the impression there's nothing doctors 
can't do," Clune says, "so you undergo 
an operation with very high expecta-
tions, something small goes wrong, and 
you're ready to sue." 
Technology also prompts doctors to 
attempt more heroic procedures , he con-
tends, which may be more error-prone 
and hence result in higher malpractice 
claims. The deteriorating physician-
patient relationship, which, he says, 
shares responsibility for the malpractice 
problem, is also linked to technology. 
"With more and more technology you 
create narrower and narrower medical 
specialties, so instead of being treated by 
one doctor whom you get to know, 
you're treated by a number of doctors. 
As the relationship becomes depersonal-
ized, patients don't mind suing the anon-
ymous doctors." 
Clune has been looking into the mal-
practice insurance problem along with 
partners Brian Jacobs '88 EE, Amy 
Petren '88 MGE, and Susan Swanson 
'88 EE. Increasing malpractice premi-
ums present a problem, Clune says, 
because they threaten the availability of 
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medical care and high-risk specialists in 
particular. Clune's part of the work 
focuses on legislative approaches under 
consideration in Massachusetts, but his 
impression is that most of the laws pro-
posed so far will make little difference. 
What is really needed , Clune asserts, is 
better internal policing of the medical 
profession , which he says can be 
addressed by legislation , and by improv-
ing the doctor-patient relationship , a 
problem that can't be solved by passing 
laws. 
W hile Clune 's team has addressed health care close to home , mathematical sciences major Michael 
Visintainer ' 87 has gone abroad to study 
financial management problems in the 
British National Health Service. Visin-
tainer's stay in London was part of a pro-
totype program for WPI's new London 
Project Center. While most students 
complete their IQPs over the course of a 
year, students working at the London and 
Washington , D . C., project centers 
plunge full-time into their IQP for one 
seven-week term. 
Visintainer and his partner, Thomas 
Petersen '87 EE, focused on the imple-
mentation of a set of management 
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IQP teammates (left to right) 
Valerie Tanigawa, Caroline Maho-
ney, and Maureen Theis studied 
the potential effect of new tech-
nologies on the trimester model 
for abortion. Not pictured is their 
partner, Tusha Hoskere. 
reforms that went into effect in the 
Health Service in 1983. Some of those 
changes had to do with the growth of 
private health care, which is being used 
increasingly by wealthier patients who 
aren't willing to wait for govemment-
funded care. 
Visintainer formed the impression that 
health care was generally available and 
the system functions quite smoothly, but 
he points out that his project was limited 
to a fairly wealthy London suburb. 
" Poor people still get the same care from 
the National Health Service. It's just that 
the wealthy people don't wait as long for 
a routine operation," he says. 
The seven-week schedule of off-
campus project centers requires students 
to hit the ground running. When Laurie 
Bouchard '87 ME arrived at the Wash-
ington Project Center in the fall of 1985, 
it took a week and a half of work with 
project sponsors at the National Associa-
tion of Manufacturers (NAM) before the 
topic was fully defined. Bouchard and 
her partners, David Astrauckas '87 CM 
and Christopher Boova '87 CM , used 
that time to get up to speed on the state of 
hazardous waste sites under Superfund, 
the congressional cleanup program. Each 
spent the rest of the term working on 
separate cases. 
Bouchard says she was amazed at how 
complex the Superfund decision-making 
process was. She was especially struck 
by the way in which problematic sites 
tended to get tied up in the courts. "Liti-
gation would go on for a few years ," she 
notes, "and the hazardous waste site 
would just sit there and get worse and 
worse. Contamination would be leaking 
into the groundwater and spreading 
toward communities and residences," 
before money would become available 
for cleanup, Bouchard says. 
The project sought to develop recom-
mendations for NAM members when 
they get involved in Superfund sites. For 
example, " potentially responsible par-
ties" should cooperate more fully with 
Environmental Protection Agency (EPA) 
investigations, since litigation tends to 
delay cleanup. " We also felt that if the 
states would get more involved in their 
hazardous waste sites ," Bouchard says, 
"then that would take some of the burden 
off the federal EPA" Bouchard , 
Astrauckas, and Boova were among the 
1986 recipients of the President's IQP 
Awards. 
Another recipient of last year's prize, 
Randall Briggs ' 86 CM, showed that 
waste disposal problems may, in the 
future, not be limited to this planet. His 
project focused on waste problems that 
could accompany industrial activity on 
the surface of the moon . Briggs found 
that, just as on earth , environmental pol-
lution on the moon could limit the con-
tinuation or further expansion of lunar 
bases. Over the course of 20 years of 
lunar base activity, Briggs says, space 
vehicles with conventional chemical pro-
pulsion could cause the formation of an 
atmosphere around the moon , interfering 
with the use of the far side of the moon 
as an ideal site for a radio astronomy 
observatory. Contributing to the forma-
tion of a lunar atmosphere would be ille-
gal , Briggs adds , because the 1967 U.N. 
Outer Space Treaty prohibits placing 
anything on the moon that would con-
taminate it or limit scientific pursuits of 
other nations. 
But why build industrial plants on the 
moon anyway? Briggs has a good answer 
to that question , since his MQP work and 
his present graduate work at WPI-all of 
which grew out of his IQP- have to do 
with the production of oxygen from 
ilmenite, an ore that is found in abun-
dance on the moon. Today, he says, it 
takes 20 times as much energy to trans-
port something from the earth's surface 
to low earth orbit as from the moon's 
surface to low earth orbit. Thus , the 
moon is a good place to look for rocket 
fuel. "It's estimated that 40 to 50 percent 
of the shuttle cargo in the coming decade 
will be used for propulsion. That 's why 
most people agree that oxygen will be 
the first product produced economically 
on the moon," he adds. Lunar soil could 
also be mined for use in shielding mili-
tary satellites. 
Sitting in Goddard Hall's lounge under 
a fantastic mural of outer space, Briggs 
says he wants to help society avoid pol-
luting the lunar environment the way we 
have polluted so much of earth 's environ-
ment. "A lot of people think it's lunacy 
to worry about polluting the moon ," he 
says , pausing for his pun to sink in. But 
seriously, Briggs says , engineers are 
sometimes too optimistic about the abil-
ity of technology to solve all of society 's 
problems, although experience has 
proved the need for caution. " My goal is 
to have a cleaner moon ," Briggs says , 
" not just to have a more productive 
process on the moon." 
Professor of English Lance E. 
Schachterle is director of the Divi· 
sion of Interdisciplinary Affairs, 
which each year oversees some 
1,000 lnferactive Qualifying 
Projects, carried out as degree 
requirements by all WPI under-
graduates. 
S ociety demands that engineers and scientists provide both the benefits of technology and assur-ances that the costs will be 
acceptable. Brigg's project shows how 
society may affect the deployment of 
technology. But often the interactions 
between technology and social issues are 
hard to anticipate. Society enthusiasti-
cally endorses further advances in medi-
cal technology, for example, and then 
finds that difficult questions of ethics 
arise as a result. That makes biomedicine 
a fertile field for IQP work. 
A team of four undergraduates is cur-
rently finishing their IQPs on the unex-
pected effect that technology is having 
on the abortion issue. Juniors Tusha 
Hoskere MEB and Caroline Mahoney 
EEB have teamed up with sophomores 
Valerie Tanigawa EE and Maureen Theis 
MEB to look at the legal issues involved. 
The Supreme Court's Roe vs. Wade 
decision in 1973 established the trimester 
model of abortions. The medical tech-
nology of that time, the Court ruled, 
could not sustain fetuses outside the 
womb before the third trimester. More-
over, abortions later than the first trimes-
ter posed increased risks to women. 
"When Roe was decided, having a 
second trimester abortion was more risky 
than going full term, and therefore the 
state had the right to regulate it," 
explains Mahoney. "Now we're finding 
that having an abortion is much safer 
than childbirth. So we're saying that the 
line between the first and second trimes-
ter should be eliminated." 
Of even greater concern to the IQP 
team is the so-called viability line for 
fetuses , the point at which they can sur-
vive outside the womb. So Mahoney and 
her partners ventured forth to interview 
physicians and nurses in neonatal inten-
sive care units. 
In 1973 the viability line was consid-
ered to be 28 weeks. Technology has 
since pushed the line closer to 24 weeks. 
Moving the line even earlier would put 
additional pressure on the trimester 
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model, but Hoskere says that it isn't 
likely to get any earlier in the next 10 to 
15 years. "We had doctors tell us that the 
fetus cannot survive before 24 weeks 
because it's not mature enough, and the 
doctors want to improve the chances of 
survival of 25-week _and older fetuses 
rather than try to push back the line even 
earlier," Tanigawa explains . 
Still, as technology advances, the via-
bility line can be expected to eventually 
fall earlier, enabling safe abortions even 
later in the pregnancy and thus heighten-
ing the conflict between the rights of the 
fetus and those of the mother. So the 
focus of the project is whether the tri-
mester model is in jeopardy, and , if so, 
what the alternatives are. " Most of the 
lawyers we talked to said the Roe trimes-
ter model was the easiest and simplest 
way to decide the abortion," Hoskere 
reports. "Most of them had problems 
with the model, but they could not sug-
gest a better one." 
In February the four students were still 
mulling over their recommendations. 
Mahoney and Tangawa favored a system 
that would allow abortions up to 24 
weeks; beyond that the fetus would be 
considered viable and therefore entitled 
to its right to life. Hoskere and Theis 
favored a more technocratic system rely-
ing on scientific data on individual cases. 
Taking on such a controversial issue 
for an IQP may be tough, but Theis says 
there's more to be learned that way. You 
have to see both sides of the issue, she 
asserts, and present the information in an 
unbiased way. But those who work in the 
field are forced to take a stand. 
"With this issue I'm swayed more by 
the mother's rights, but still the fetus is 
potentially a human being," Tanigawa 
says. "That's a conflict that people are 
dealing with every day out there." 
This project is also showing that engi-
neers do not have to be involved with a 
controversial technology in order to have 
an impact on social issues. Mahoney 
points out that working on the develop-
ment of a neonatal care machine, for 
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example , could have an unanticipated 
effect on the abortion issue, forcing an 
engineer to consider the social impact. 
She describes the engineer's dilemma: 
"You're trying to save infants' lives; 
you ' re not trying to oppress mothers' 
rights!" 
As a result of her work on the project, 
Tusha Hoskere thinks that, as a practi-
tioner following graduation , she will be 
more likely to examine the personal 
motivations behind technical arguments, 
since personal and professional ideas 
cannot always be separated. "When we 
talked to doctors , they said , 'Well , do 
you want my personal opinion or my 
professional opinion?' " Hoskere says, 
"And that 's when it hit me that those two 
ways of thinking have to come together." 
The experiences of other students and 
faculty members also show how IQPs 
can be effective in getting students to 
think about the role of engineers in soci-
ety. "When you place something that 
seems to be highly technical and scien-
tific into a social and political context, it 
takes on a whole new shape," says Ken-
neth Ruscio, assistant professor of social 
science and policy studies , who is advis-
ing Hoskere and the others on their IQPs. 
Many of the IQPs Ruscio advises have to 
do with the interaction of technology 
with the political process. (For Ruscio's 
views on the interactions of technology 
and government, see the WP/ Journal, 
Winter 1987 .) 
One of those projects is being done by 
junior Isaac Davidi, an electrical engi-
neering major who has been looking into 
reforms in the Defense Department's 
procurement process, including the tech-
nology used in testing new weapons sys-
tems. One impression he formed was 
that the people who design complex 
weapons systems don't seem to realize 
that the people who ·use them don't have 
the same technical background. Davidi 
says he'll remember that when it's his 
tum to design machines. 
But the biggest lesson Davidi learned 
is how big and complex the government 
Professor Edward N. Clarke, direc-
tor of the Center for Solar Electrifi· 
cation, works with dozens of stu-
dents each year on projects 
involving solar photovoltaics, 
which he says will revolutionize 
electrical generation in the years 
to come. 
is. In interviews with Pentagon officials 
and congressional staff members, he 
says he found resistance to reforms and 
obstructions to a rational decision-
making process. " My opinion is that 
although they think they have enough 
checks and balances, as long as you have 
people who are determined to push pet 
projects through, we can't have enough 
checks and balances," he says. 
One of this year's winners of the Presi-
dent's IQP Award also shows that deci-
sions about the management of tech-
nology- especially when affected by 
public opinion-can run contrary to what 
seems rational on the basis of scientific 
data. Robert McGuirk MGE and John 
Phelps ME won a 1987 award for their 
product liability case study of the morn-
ing sickness drug Bendectin. The two 
seniors reviewed dozens of epidemiolog-
ical and toxicological studies but found 
that there were insufficient data to impli-
cate Bendectin for increased risks of 
birth defects. The drug was removed 
from the market, they say, because of the 
concern produced by the well-publicized 
allegations of a few lawyers , and the 
manufacturer's concern that liability 
judgments would be made on the basis of 
"courtroom hysteria." 
R ecognizing bias in the presen-tation of technical information seems to be a lesson learned in many IQPs. Tim Richer '88 
EE has been working with partners 
Bryan Widmer '88 EE and Jeff Enos '88 
ME to predict when various photovoltaic 
technologies will become economically 
competitive with fossil fuels. "I can see 
where politics comes into a lot of deci-
sions such as energy issues, where peo-
ple make up their own figures just to 
prove their points," Richer observes. 
Now he is excited by the photovoltaics 
industry's prospects. A secure, reliable, 
and environmentally benign energy 
source, PV is already used in remote 
locations, and Richer expects it to find 
more widespread use in the next four to 
1 
ten years. 
Photovoltaics is one area of societal 
and technological interaction that has 
attracted a number of IQPs, primarily 
due to the efforts of Dr. Edward N. 
Clarke, director of WPI's Center for 
Solar Electrification, one of WPI's two 
on-campus IQP project centers. Through 
the Center, Clarke says he tries to "get 
all students to realize that through the 
IQP effort, they are part of the unfolding 
energy revolution." And through the 
Center for Municipal Studies, Electrical 
Engineering Professor James S. Demetry 
'58 tries to share with students his own 
passion for involvement in local govern-
ments. (For more on both centers, see 
The Wire, Spring 1987.) 
" The IQP demands unconventional 
participation by the faculty adviser," says 
Demetry, former DIA chairman. "It's 
unlike a course, in which the teacher 
tends to dispense wisdom, and much 
more an activity in which the teacher has 
to be a co-participant in learning." For 
that reason , some faculty members seem 
to shy away from advising IQPs, Deme-
try says. They may feel uncomfortable 
advising projects on topics on which they 
are not already experts. 
To promote widespread faculty 
involvement in the IQP, Schachterle says 
that he and the associate DIA chairs 
Douglas Woods and PS ss· and Floyd 
Tuler ME, recently restructured the 
administration of IQPs into 11 divisions. 
A major concern of the new division 
structure, with study areas ranging from 
health care, economic growth, and the 
environment to risk analysis, social serv-
ices , and education theory, is to identify 
and support interdisciplinary activities in 
which faculty members have made long-
term commitments. 
"We want to encourage all faculty 
members to apply their disciplinary 
research to IQP activity, and to explore 
imaginative ways of linking IQP advis-
ing to their agendas for professional 
development ," Schachterle added. 
" We're eager to see new faculty mem-
bers become involved in the IQP, which 
is increasingly recognized as WPI's most 
distinctive academic requirement ." 
How have alumni responded to the 
IQP? In order to answer this question , 
William R. Grogan '46, dean of under-
graduate studies and one of the architects 
of the WPI Plan , recently commissioned 
a professional evaluation of the IQP 
Grogan says he had hoped the IQP would 
help remedy many of the weaknesses of 
engineering education widely discussed 
in the 1960s. WPI was especially eager 
to promote a greater awareness of the 
social consequences of engineering and 
science and considered the IQP a pri-
mary vehicle to make WPI graduates 
more alert to both their professional and 
their civic responsibilities. At the same 
time, such heightened sensitivity was 
extremely difficult to measure quantita-
tively, and the full impact of the IQP 
might not be realized until the entire ca-
reer of a former student was completed. 
Thus , what the evaluation showed was 
welcome news. By a ratio of eight to 
one, alumni from the classes of 1976 
through 1984 indicated that the IQP was 
effective and worthwhile . Alumni 
argued that project education was far 
more successful than the more passive 
milieu of the classroom. 
Somewhat to the surprise of the Plan 
designers , alumni regarded the IQP as 
having enormous pragmatic value to 
them early in their careers. They 
observed, in contrast to peers from other 
colleges, that in starting their careers 
they felt better able to deal with com-
plex, multidisciplinary issues , more 
competent in working on teams and in 
writing reports , and less anxious about 
communicating their work to nonprofes-
sionals. 
They had special praise for off-campus 
IQP opportunities, Grogan reports , and 
for the experience they had as undergrad-
uates working on real-life projects. As 
one graduate observed, "Life in industry 
is an endless stream of IQPs! " 
Begun in 1973 , the IQP program was, 
in fact, 13 years ahead of its time. Only 
last fall did the Carnegie Foundation for 
the Advancement of Teaching release its 
much-ballyhooed report identifying 
common shortcomings of higher educa-
tion. College: The Undergraduate Expe-
rience in America cited a "disturbing gap 
between [colleges] and the larger world" 
and recommended that each student pre-
pare a "written thesis that relates some 
aspect of the major to historical , social, 
or ethical concerns." 
With its emphasis on broadening stu-
dents' horizons in order to understand 
the society-technology interaction, to 
contemplate the role of engineers in this 
complex society, and to question deci-
sionmaking processes that affect technol-
ogy, the IQP seems to be on the right 
track. 
Paul Susca is a freelance writer living in 
Rindge, N. H. 
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--.ever • A gallery of cartoons 
KNOWN FOR HIS SUBTLE HUMOR, President Jon C. 
Strauss seems to look at the world with the eye of a good-
natured spectator. Small wonder, when you consider the fact 
that his father, Charles E. Strauss, has for years chronicled life 
as only a nationally syndicated cartoonist can. 
As springtime rushes in to finally overtake a winter that was 
no less harsh than the Farmers Almanac predicted, we comple-
ment the season in the pages that follow with a selection of 
Charles Strauss' warm humor, published beginning in the 
1950s in places like the Saturday Evening Post, Medical Eco-
nomics, Colliers, and The New York Times Book Review. 
After completing an A.B. degree at Oberlin College, Strauss 
by Charles Strauss 
earned a certificate from the Chicago Academy of Fine Arts 
and did additional studies at Columbia and Rutgers universi-
ties. 
Besides cartoons, he has designed book covers, advertising, 
and printed promotional pieces; completed visual scripts for 
popular cartoon characters like Casper the Friendly Ghost; and 
illustrated posters and greeting cards. He is a syndicated news-
paper artist of King Features. 
In addition, Strauss has served as an instructor in cartooning 
at the New York School of Visual Arts and an art instructor at 
Delaware Valley Regional High School , near Milford , Pa. He 
makes his home in Frenchtown, N .J. 
"Play real dumb the first f ew weeks-then they 'LL think you 're mak-
ing real progress afterwards." 
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"Castles are corny-high-rise condos are the thing." 
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Higgins House, new home of the Alumni 
office, surrounded by spring flowers. 
